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ABSTRACT

Local and standard volume equations for Ponderosa pine (Pinus
ponderosa Laws), sugar pine (Pinus lambertiana Dougl),
Douglas-fir (Pssudotsuga menziesii Mirg), canyon live cak
(Quercus chrysolepis Liemb), black oak (Quercus kelloggii
Wewb), and Pacific madrone (Arbustus menziesii Pursh) were
developed for Boggs Mountain Demonstration State Forest. For
the three softwood species local and standard equaticns were
developed for total veolume in cubic feet and cubic meters and
Scribner and Internaticonal 1/4 inch in bkoard feet. For the
three hardwood species egquations were developed in both cubic
feet and cubic meters for three utilization standards: 1)
total volume (TVOL) of a tree includes all segment and
terminal branch volume plus the volume of the stump and bark.
It does not include the volume of the roots and foliage, 2)
wood volume (WVOL) of a tree includes the wveolume of all
segments from stump height to a 4 inch top (10 cm) minus the
bark volume. As with total volume it does not Include the
volume of the roots and foliage, and 3) saw-log volume (SVOL)
of a tree includes the volume of all segments for trees 11
inches (28 cm) and larger; volume was computed from stump
height to a 9 inch (23 cm) top outside bark for straight
sections 8 feet (2.5 meters) long or longer; excludes roots,

bpark and foliage

A total of between 36 and 51 trees were measured for each
species from stands representing a broad range of
environmental, topographic and site quality conditions.
Additicnally, sample trees were chosen to represent a broad

range of sizes. For softwoods the diameters ranged from 10



inches (25 cm) to 45 inches (100 cm} and heights ranged from
30 feet {12 meters} to 110 feet (35 meters). For hardwoods
diameters ranged from 4 inches {12 cm) to 40 inches (122 cm)

and heights from 29 feet (9 meters) to 80 feet (35 meters).

KEYWORDS: Boggs Mountain Demonstration State Forest,Local
Volume Equations, Local Volume Tables, Standard Volume
Equations, Standard Volume Tables, Ponderosa pine, sugar
pine, Douglas-fir, canyon live oak, black cak, Pacific

madrone, hardwood volume tables, softwood volume tables.
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VOLUME EQUATIONS FOR
YOUNG GROWTH SOFTWCOOD AND HARDWOOD SPECIES
AT BOGGS MOUNTAIN DEMONSTRATION STATE FOREST

I. Introduction

Ponderosa pine (Pinus ponderosa Laws), sugar pine (Pinus
lambertiana Dougl), Douglas-fir (Pseudotsuga menziesii
{Mirk) Franco), canyon live ocak (Quercus chrysolepis

Liemb.), black oak (Quercus kelloggii Newb), Pacific
madrone (Arbutus menziesii Pursh) compose some of the most
dominate forest types in California. These species most
often grow in mixed softwoed/hardwood compositions,
frequently in association with each other. Ponderosa pine
particularly, is the most widely distributed tree in North
America. It is found in five major forest types in California
principally associated with Douglas-fir and sugar pine
(Fowells 1965). It grows well on good sites and has
commercial importance for a wide variety of wood products
including lumber, posts, and millwork. Sugar pine is the
largest and most valuable of the western pine species. It is
one of the major timber species in the Transition Zone in the
Cascade-Sierra Nevada range and is represented in over 9
forest types, occurring singly or in small groups but rarely
in pure stands (Fowell 1965). It 1s predominantly associated
with ponderosa pine, red and white fir, Douglas-fir, black
cak and Jeffrey pine depending on the site. Douglas-fir also
grows extensively through North America. In California,
Douglas—fir is largely restricted to forests west of the
Cascade-Sierra Nevada crest where it is predominantly found
in mixed softwood stands in association with ponderosa pine,
sugar pine, black oak and madrcone among others (Griffin and
Critchfield 1%72). Douglas-fir is of particular importance
for use as construction grade lumber. The hardwood species,

canyon live oak, black oak, and madrone, although limited in



their commercial wvalue, are important for other uses. With
the increasing demand for hardwoods for fuel, energy, and
wood fiber effective management of these species has become

essential.

Utilization ¢f the mixed seoftwood/hardwood forest types at
Boggs Mountain Demonstration State Feorest (BMDSF) (see Figure 1)
has occurred since 1880 (CDF&FP 1986). BMDSF was purchased
by the State for experimental and demonstration purposes as a
an example of a recently cutover forest from which all
merchantable timber had been felled except for a few seed
trees and scattered patches of other mature trees. This
period of forest harvesting at Boggs Mountain has resulted in
predominantly even-age stands of young growth ponderosa pine,
sugar pine and Douglas-fir with scattered hardwoods. Present
management of BMDSF, as 1in all State Forests, conforms to
forest management practices designed to promote continuous
forest production with regard to the preservation of soil,
water, scenic, wildlife, and recreational wvalues (CDF&FP
1986} .

Intensive management for continuous production at BMDSF
requires reliable methods for accurately estimating tree
volumes. 1In the past, cubic feet and becard fee= volume
tables (Scribner board-foot and International 1/4 inch) have
been developed for pondercsa pine, sugar pine, Douglas-fir,
and others (Wenzel 1983, MacLean and Berger 1976). Likewise,
volume tables have been developed for many hardwoods
(Pillsbury and Kirkley 1884, Pillsbury and Pryor 1988)
including canyon live oak, black cak, and Pacific madrone.
These equations (both those of Wenzel, Maclean and Berger and
those of Pillsbury et. al.,} however, were developed from
sample data intended to represent different conditions for
these species than are found at BMDSF. They are not
applicable under the set of conditions at Boggs Mountain

without extensive field testing.
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The purpose of this study was to develop local and standard
volume equations for six species at Boggs Mountain
Demonstration State Forest. These equations are needed to
accurately evaluate management decisions such as stand volume
determination, stocking levels, thinning schedules, stand

composition and others.

IT. Background

Volume equations are mathematical eguations used to estimate

tree volume. A common volume prediction model (Husch et.

al., 1982) is:

V = aDPHC (1]
where V = tree volume
D = tree diameter
H = tree height
a,b,c = regression coefficients

Volume equations are usually developed for one species for a
particular region. They are based on an established
relationship between easily measured dimensions of the tree
and its volume. Dimensions commonly used are diameter,
height, and form class {(Husch et &al., 1982). These
dimensions are measured angd recorded in the field by forestry
personnel. This data is then entered into a computer and
through multiple regression analysis developed wvolume

equations are developed.

1. DEVELOPING VOLUME EQUATIONS:

Volume equations are develcoped through the multiple
regression of sample tree data. They are used to predict
individual tree volume based on tree diameter and height
measurements. The most accurate means of gathering sample
tree data is to fell the tree, cut it into segments, make

measurements of sach stem and branch segment, calculate stem



and segment volume, and finally, sum the volumes. However,
due to the large amount of time involved in felling each
sample tree, plus the lost dollar value of the tree if it
cannot be utilized, a more expedient and less expensive

method was developed.

In 1978, methodology for estimating standing tree vcelume was
developed by Pillsbury and Stephens and used extensively by
Pillsbury and Kirkley (1%84) and Pillsbury and Pryor (1988).
In this method, an optical dendrometer (Spiegel Relaskop) was
used to calculate standing tree volume of sample trees.
Standing sample trees were systematically divided into
segments and numbered (see Figure 2). Each segment was
measured with the relaskop for length and upper and lower
segment diameters. To obtain total tree volume the volume cof
each segment was calculated and all segment volumes were

summed .

In order to assess the accuracy of their method for
calculating standing tree volume Pillsbury and Stephens
felled and remeasured 63 of the 170 samples. They were
remeasured based on the same criteria used to measure the
sample trees when they were standing. The volumes from the
63 felled trees were considered to be more accurate (because
they were based on direct measurements) than the
corresponding volumes of the same trees measured when they
were gtanding. The felled tree volumes were then regressed
against the standing tree volumes to obtaln a felled tree to
standing tree volume regression equation. The eguation
indicated that volume calculated for standing trees
correlated well to volume calculated for felled trees (RZ =

0.29). The equation was:

Volume m3 (felled) = 1.166.Volume m3 (standing)©-9947 [2)



Figure 2.  Standing tree measurement of sample trees ( Pillsbury
and Kirkley, 1984. Segments were measured to obtain tree volume.



which indicates that the standing tree measurement technigque
underestimates actual (felled) tree volume by about 15
percent. However, the high degree of correlation (R? = 0.99)
between standing and felled tree volumes showed that volumes
from standing trees could be adjusted by this equation to
represent actual felled volumes. Equation [2] is species
independent because it is primarily a measure of the
measurement technigue and utilization standard rather than of

3 particular species.

Other studies have also shown that measurements of standing
tfees using optical dendrometers may give a blased estimate
of tree volume. Bickell (1976) showed that the Barr and
Stroud dendrometer over-estimated tree volumes by 5.4% and
Pillsbury and Delasaux (1988) found that measuring Sierra
redwood with a tele-relaskop over-estimated volume by up Lo 8
percent.

For this study the same technique used by Pillsbury et. al.,

(1978, 1984, 1988) of adjusting standing tree volumes to

represent actual felled volumes was used.



ITI Problem Statement

The current lack of accurate volume equations for these

species on both private and State owned lands precludes:

1) reliable estimates of harvest volume which can
result in economic loss through underestimation

of lump sum sales, and

2y efficient forest management activities such as
inventory, thinning, stocking, and growth and

yield studies.

for these reasons the development of accurate volume tables
is considered essential for on-going management activities
and planned future studies at Boggs Mountain Demonstration

State Forest.

IV. Study Objectives

The objectives of this project were to develop local and
standard volume equations and tables for young growth
ponderosa pine, sugar pine, Douglas-fir, canvyon live ocak,

black oak, and Pacific madrone that will:

1. represent the full range of diameters and

corresponding heights

2. will be applicable to the wvarious stand and
site conditions at Boggs Mountain Demonstration
State Forest.



V. Methodology

1. STAND AND SAMPLE TREE SELECTION:

Data collection was completed at Boggs Mountain Demonstration
State Forest, Cobb, CA. To sample an accurate representation
of the trees of BMDSF the forest was divided into six strata
(see Figure 3); about the same number of trees were sampled
in each strata. Stands were chosen from within each strata
that represented the various site qualities, stand densities,

and topography.

For each species trees were selected to represent the
existing range of diameters, heights, and growth forms.
Experience has shown that a carefully selected sample of
about 40 trees 1s normally satisfactory for estimating volume
regression coefficients and testing for adequacy of the
equations (Pillsbury et. al., 1978, 1984, 1988). Sound trees
5 inches (12.5 cm) DBH or larger for hardwoods and 10 inches
(25 cm) DBH or larger for softwoods were selected. Decadent

trees and trees with major defects were avoided.

2. SAMPLE TREE MEASUREMENT:

A total of between 36-51 trees were measured standing for
each species. Also, approximately 10 standing trees of each
species were felled and remeasured. The methodology used for
measuring, both the standing and felled trees is similar to
that develecped by Pillsbury and Stephens (1978), and used by
Pillsbury et. al., (.984, 1988).

Standing Tree Measurement:
Standing trees were systematically divided intoc segments (see
Figure 2). For each segment the length and the upper and

lower diameter were measured.

For softwoods, standing trees were divided into 16 foot legs

and the diameter was measured at the top of each log if
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possible (most often it was visible). If the bole was not
visible at each 16 foot point then a point either higher or
lower (whatever was closer to the 16 ft log point) was
selected in order that the bole be clearly seen to make the
diameter measurement. Minimum diameter for softwoods was 8

inches (20 em). All segments were measured to a 10 inch top.

For hardwoods the length of the segments were usually the
distance between branch forks if the distance was less than
10 feet (3 meters). If a stem was straight for a greater
distance, the stem was divided so that the maximum segment
length was approximately 10 feet. Minimum diameter for
hardwoods was 5 inches (12.5 cm). All segments were measured
to a 4 inch top. Hardwood segments were defined based on the

criteria stated below.

1. Segments were defined as the distance from fork

to fork in trees with conmplex branching.

2. If a branch had sweep or crook, segment lengths

were shortened to cbtain a straight léngth.

3. Segments were also divided if abrupt changes in

taper were apparent.

4, If a tree had an excurrent growth form the

maximom segment length was approximately 10 feet.

For all species, standing tree measurements were made using a
Spiegel Relaskop (see Figure 2). This instrument was used to
measure segment lengths and upper and lower segment diameters.

Diameter at breast height (dbh) was measured with a D-tape.

Stump diameter (height of 1 ft) was also measured with a D-tape

and used to help compute the volume of the first segment.
Total height was measured from ground level on the uphill side

to the tip of the tallest branch of the tree. Trees that were

11



leaning were measured as if they were a straight standing tree
by determining their total stem length. Bark thickness was
measured at breast height with an inch ruler and used in the
development of Scribner, Int'l 1/4 inch wvolume eguations for
the softwoods and wood volume and saw-log volume equations for
the hardwoods. A summary of the sample tree variables measured

in the field is presented in Table 1,

Table 1. Tree wvariables measured, units, and method of measurement.

Tree Units and Method of
Variables Praecision Measurement
DBHob 1/2 inch Diameter tape
AVERAGE BARK 0.1 inch inch ruler
THICKNESS
DIAMETER AT TOP 1/2 inch cptical dendrometer
OF FIRST (16')LOG (Speigel relaskop)
INTERMEDIATE 1/2 inch optical dendrometer
DIAMETERS ON STEM (Speigel relaskop)
DIAMETER AT 1/2 inch optical dendrometer
MERCHANTABLE HEIGHT (Speigel relaskop)
TOTAL HEIGHT 1 foot optical dendrometer

(Speigel relaskop)

MERCHANTABLE 1 foot optical dendrometer
HEIGHT (Speigel relaskop)
INTERMEDIATE 1 foot optical dendrometer

HEIGHTS (Speigel relaskop)
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Felled Tree Measurement:

A subsample of approximately 10 trees for each species were
felled and remeasured. For both softwoods and hardwoods felled
trees were divided into segments based on the same criteria
used to define segments in the standing tree measurement
technique, Each segment was measured for diameter at both ends
with a D-tape; segment lengths were measured directly.
Individual segment volumes were calculated and then summed to
determine total tree volume. The volume from the felled tree
technique, considered by Pillsbury and Stephens (1978) to be
more accurate than the veolume from the standing tree
measurement technigque, was based on measurements taken directly

on the tree after it was felled.

3. UTILIZATION STANDARDS:

Sample tree volumes were calculated for four utilizations
standards. For softwoods the utilization standards were total
volume (in cubic feet and cubic meters) and merchantable volume
(in board feet) using: Scribners log rule based on: a) dbh and
total height and b) dbh and the number of 16 foot logs, and
International 1/4 inch leg rule. For hardwoods the utilization
standards were: total wvolume (TVOL), wood volume (WVOL), and
saw—log volume (SVOL) (see Figure 4). They were calculated in
both cubic feet and cubic meters using Smalians volume

equation. The four utilization standards are described below.

Total volume:
Total tree volume includes all segment and terminal branch
volume plus the volume of the stump and bark. It does not

include the volume of the roots and foliage.

Wood wvolume:

Wood volume of a tree is the volume of all segments from stump
height to a 4 inch (10 ¢m) top minus the bark volume. As with
total volume it does not include the velume of the roots and

foliage.
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To obtain inside bark segment volume a regression equation
estimating diameter inside bark (DIB) from diameter outside
bark (DOB) was developed from bark thickness data. It was
assumed, based on field observations, that the DIB wvs. DOB
relationship was constant at all heights. This step
effectively deducts the bark volume from total volume of the
segment. Next, segment volumes were calculated and finally

the segments were summed to equal wood veolume of the tree.

Saw—-log volume:

Saw—-log volume is the wvolume of all segments for trees 11
inches (28 cm) and larger; volume was computed from stump
height to a 9 inch (23 cm) top outside bark for straight
sections 8 feet (2.5 meters) long or longer; excludes roots,

bark and foliage.

Merchantable Voclume:

Merchantable volume is the wvolume of all segments from stump
height to a 10 inch top calculated in board feet using twe
different log rules: Scribner and International 1/4 inch

1. Scribner volume {(bd. ft.) = (0.79D2%-2D-4) x L/16.
(based on: a. total height and, b. number of 16 foot logs).
2. International 1/4" volume {(bd. ft.) = 0.905(0.22D2~.71D)

(for 4 foot sections)

4. SAMPLE TREE VOLUME COMPUTATION:

Tree volumes for the hardwood species were computed based on
three utilization standards, total volume, wood volume, and
saw-log volume, in both cubic feet and cubic meters. Volumes
of the softwood species were computed for total volume in
cubic feet and cubic meters and for merchantable volume in
board feet, Volumes were computed from relaskop height
coordinates and diameter measurements using Smalian's volume

formula [3] for hardwoods and Smalian's, Scribner's, [4] and
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International 1/4 inch [5] (Husch et.al., 1982) for the

scftwoods.

Smalian's Volume (ft3)l = (B + b)/2 x L [3]
Scribner (bd. ft.)?¢ = (0.79D%-2D-4) x L/16 [4]
Int'l 1/4" (bd. ft.)3 = 0.905(0.22D2-.71D) [5]

lyhere B is the cross-sectional area at the large
end of segment, b is the cross-sectional area at
the small end of the segment, and L is length.

2where D is the DBH and L is the tree height to a
10 inch top.

3where D is the DBH, for 4 foot sections (one half
inch is added to each 4 ft section).

For hardwoods total volume was calculated using Smalian's for
all segments to a 4 inch (10 cm) top. Segments 4 inches in
diameter or less were considered terminal branches and their
volumes were computed separately as a paraboloid from (4 in. to

0 in.) based on the following equation.

Terminal Branch Volume = (B*L)/2 [6]

where B 1s the cross-sectional area of the large
end and L 1is the terminal branch length

For wood volume and saw-log volume of hardwoods volume was
calculated using Smaian's equation but using different

utilization standards.

s ERROR AND QUTLIER ANALYSIS

Several checks were made to detect 1f measurement and
recording errors exist in the data set. Height and diameter
measurement errors were detected by checking tc see if upper
diameters were greater than lower diameters. Volume
calculation errors as well as other tree measurement errors

were detected by statistical outlier analysis. Careful



analysis of scatter plots of measured tree variables (e.g.,
DBH vs. total volume) {(see Appendix B)ewvaluating standardized
residuals, etc., was performed. This process identified
errors resulting from either tree measurement, data recording
or data entry. Statistical outlier analysis was based on
methods outlined in Neter et. al.,1985. The error and
outlier analysis usually resulted in 1 or 2 trees per species

being removed from the data sets.

6. CORRECTION OF SAMPLE TREE VOLUMES:

As previously discussed earlier studies which used optical
dendrometers have shown a bias by either under- or over-
estimating tree volumes. For this reason, approximately 60
trees were felled and remeasured for height, dbh and upper
and lower diameter for tree segments. Standing and felled
tree volumes were then calculated and correction equations
were developed by regressing the "felled tree volume" to

"standing tree volume™ relationship.

Hardwood volumes were under-estimated, on the average, by
about 1.5 percent. No adjustments were made to hardwoods
because of the generally large variation in volumes found in

these species and because the adjustment would be so small.

Conifer volumes were under-estimated, on the average, by
about 3 percent and their volumes were adjusted by the

correction equations stated below.

Cubic Volume:
Total Vol (ft3) = 1.82 + TVOL standing (ft3) x 1.024662 [7]
Merchantable Volume:

Merch Vol (Scrib. bf)
Merch Vol (Int'l. bf)

14.04 + MVOL standing (Scrib. bf) x 1.032273 [8a]
13.93 + MVOL standing (Int'l. bf} x 1.033110 [8b)

17
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VI. VOLUME EQUATION DEVELOPMENT :

For hardwood species local and standard volume equations were
developed in cubic feet and cubic meters for both total and
wood volume. For the softwoods local and standard equations
were developed in cubic feet, cubic meters and Scribner board

foot for total wveolume and saw-log velume.

1. Local and standard volume tables:
Local and standard volume tables were developed based on the
following models.

Local Volume: V = aDP [9]
Standard Volume: V = aDPyC [10]

where V 1s the wvolume in cubic meters, cubic feet,
or board feet, D is the DBHob (diameter breast
height outside Bark) in centimeters or inches, H
is total height in meters, feet, or number of 16
ft. logs, and a, b, and ¢ are regression
coefficients.

Multiple regression analysis using the matrix approach was
used to compute the volume equations. A log;q transformation
of volume, DBH, and height was used to linearize the data and
to equalize the wvariation about the regression line. The

" data were converted to the logarithmic form to compute the
regression coefficients a, b, and ¢. This is the normal
procedure when fitting nonlinear tree volume equations
because the logarithmic form is more compatible with the
assumption of homogeneity of variance (Husch et. al. 1982).
From these egquations local and standard volume tables were

developed and are listed in the Appendix (see Appendix C).



VII. RESULTS OF STUDY:

1. LOCAL AND STANDARD VOLUME EQUATIONS:

Local and standard volume equations were developed for the
six species at Boggs Mountain Demonstration State Forest.
For the three hardwood species equations were developed in
both English and metric units for three utilization
standards: total volume, wood volume, and saw-log volume.
For the softwocds species volume equations were developed in
English units for total volume and board foot wvolume and
metric units for total velume. All volume eguations are
listed in Tables 2-7.

2. LOCAL AND STANDARD VOLUME TABLES:

Local and standard volume tables were developed for the six
species at BMDSF based on the same utilization standards
previously described. All wvolume tables are listed in the

Appendix (see Appendix C).

3. ROOT MEAN SQUARE ERROR AND AGGREGATE DIFFERENCE TESTS:
To check the reliability of the volume equations developed by
this study two tests were performed: 1) root mean squared error
(RMS) test, and 2) aggregate difference test. Both tests were
based on the BMDSF volume equations and on volume equations of
the same species developed for other regions. For softwoods the
BMDSF equations were compared to equations developed by Wensel
(USFS Bulletin 1883, 1977). Hardwood equations were compared to
similar equations developed by Pillsbury and Kirkley (1984).

Reoot Mean Squared Error Test:
A measure of the reliability of an equation is the extent to
which the individual observations of sample tree wvolume

varies from the regression surface (Maclean and Berger 1976).

19
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Table 2. Local and Standard volume eguations for young growth
ponderosa pine at Boggs Mountain Demonstration State Forest.

LOCAL VOLUME EQUATIONS |

English Units (DBH in inches)

LOG _RULE EQUATION r2 N SE
Smalians {cu. Velume = 0,0363331 (DBH 2’53035] 0.965 48 g,08737
Serib: 1 (bd. Velume = 0,018%222 (DBH 3'22022] 0.9486 47 0.0B856

Int'l 1/4" (bd. Volume = 0,025%0782 (DBH 3,131Q2J 0.9244 47 0.08838
Metric Units (DBH in centimeters)
LOG RULE EQUATION R2 N SE
Smalians (cu. Volume = 0,0000972 (DBH 2'53035) 0,943 48 0,00162
STANDARD VOLUME EQUATIONS |
English Units (DBE in inches, total HT in feet,
and NL is number of 16 ft. logs and 1/2 logs)

LOG RULE EQUATION rR2 N SE
Smalians (cu. £t.):Volume = 0,0106345 (DBH 2'22642}(HT0'46726] 0.972 48 0.05104
Scrib., 1 (bd. ft.):Volume = 0.0064579 (DBH 2'921491{HT0'441993 0.94% 47 0.08599
Scrib., 2 (bd. ft.):Volume = 0,2795348 (DBH Z'OESQSD(NLO'?1523] 0.982 48 0.05557

Int'i 1/4" (bd. ft.):Volume = 0.0087845 (DBH 2'81401}(HTG'46964] 0.948 7 0.,08533
Metric Units (DBH in centimeters, total HT in meters)

LOG _RULE EQUATION R2 N SE

Smalians (cu. m.):Volume = 0.0000658 (DBH 2‘22642}(HT0'46?26) 0.943 48 0.00144

NOTES:

Ponderosa Pine eguations were developed from trees of dia. ranging from 10 in. to 36 in,

Smalians (cu.

Scrib. 1. (bhd.

Sordibs 20 (bd.

Ent 'l 1/4™ (bd.

Total tree volume including all stem and branch wood plus stump

and bark; excludes foliage and roots. HT is total height.

Scribner board foot volume based on dbh, and feor standard wvelume
equaticns, total tree height.

Scribner beard foot volume based on dbh and number of 16 foot laogs

and 1/2 logs to a 6" top (NL}).

International 1/4 inch board foot volume based on dbh, and for

standard velume equations, tree height to a 10" top.

the multiple coefficient of determination.
the sample size.
the standard errcr of the estimate in cu

[+3
oo
&l
-h
A
D
=S

or ¢cubiec meters.
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Local and Standard volume equations for young growth

sugar pine at Boggs Mountain Demcnstration State Forest.

|

LOCAL VOLUME EQUATIONS

English Units (DBH in inches)

r2

LOG RULE EQ}TATION N SE
. 38206 s & A
Smalians ({(cu., ft.): Volume = 0.0481061 (DBH . . ) 0.973 43 0.06073
2,9986 at
Serib. 1 dkd: TEl: VYolume = 0,031024% (DBH q} 0.947 42 0.15013
. 82738 .
Taet)l L/g" bd. £E.) 2 Volume = 0,0428598 (DBH < ) 0.94% 22 0.1D1%9
Metric Units (DBH in centimeters)
LOG RULE EQUATION R2 N SE
Smalians (cu. m): Volume = 0,00014635 (DBH "39206) 0.943 43 0.00172
| STANDARD VOLUME EQUATIONS ]
English Units (DBH in inches, total HT in feet,
and NL is number of 16 ft. logs and 1/2 logs)
LOG _RULE EQUATION R N SE
1 123
Smalians (cu. ft.):Velume = 0.0077648 (DBH _.99,2¢]LHT0.67964} 0.983 42 0,04774
Scrib. 1 (bd., ft.):Volume = 0.0007872 (DBH 2'321491{HT1'27724} 2.968 42 0.08087
Scribk. 2 (bd. ft.):Volume = 0.4053815 (DBRH 1,94896}<NL0.65602; 0.97% 42 0.63498
Int'l 1/4" (bd. ft.):Volume = 0.0010155 (DBH 2'23?60}(HT;'BUl06J 0.96% 42 0.0B645
Metric Units (DBH in centimeters, total HT in meters)
LOG _RULE EQUATION R2 N SE
1 = 573
Smalians (cu. m.):Volume = 0.000077 (DBH - 2122y yp0-87364, 0.943 43 0.00135
HOTES:
Sugar Pine equations were developed from trees of dia. ranging from 10 in. to 38 in.
Smalians (cu. ft.) = Total tree volume including all stem and branch wcod plus stump
and bark; excludes follage and roots., HT is total height.
Scrib. 1 (bd. ftr.) = Scribner board foot volume based on dbh, and for standard volume
equations, total tree height.
Scrib. 2 (bd. ft,) = Scribner beard foot volume based on dbh and number of 16 foot logs
apd 1/2 logs te a 6" top (NL).
Inttl T/4" (bd. Et.) International 1/4 inch board feoot wvolume based on dbh, and for
standard wvolume equations, tree height to a 10" top.
5 ¥
R* = the multiple coefficient of determination.
N = the sample size,
SE the standard error of the estimate in cubic feet or cubic meters.
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Table 4. Local and Standard volume equations for young growth
Douglas-fir at Boggs Mountain Demonstration State Forest.

LOCAL VOLUME EQUATIONS

English Units (DBH in inches)
LOG RULE EQUATION r2 N SE

2.27??9]

Smalians (cu. £ft.) Volume = 0.0667147 (DBH 0.943 50 0.06810
. _

Serib. 1 (bd. ft.) Volume = 0.0836664 (DBE - °8142, 0.908 48  0.10241
Tat'l 1/4% (Bd. ft.) Volume = 0.1147305 (pBa ' °13682, 0.905 48 0.108157
Metric Units (DBH in centimeters)

LOG _RULE EQUATION R? N _SE

-
Smalians (cu. m): Volume = 0,0002260 (DBH 2'2?'?9) 0.943 50 0.00183
I STANDARD VOLUME EQUATIONS

English Units (DBH in inches, total HT in feet,
and NL is number of 16 ft. logs and 1/2 logs)

LOG RULE EQUATION R? N SE
.87 5 &
Smalians (cu. ft.):Volume = 0,0054341 (DBH Lok 288) IH'J:‘O 96384] 0.972 30 0.04833
. B, 2.07517, ,,.-1.41405, " 5
Scrib, 1 (bd. ft.):Volume = £.0009034 (DBH ) (HT ) 0.904 51 0.12542
i i 3 T
Scrib. 2 (kd, ft.):Volume = 1,7104012 (DBH 1 38889) {NLD B BJ 0.96% 49 0.06451
. ,_ \ : 1.73017, 1.25863 = 3
Int!'l 1/4 {bd. ft.):Volume = 0.0058975 (DBH ) (HT ] 0.948 47 0.07T031
Metric Units (DBH in centimeters, total HT in meters)
LOG__RULE EQUATION R2 N SE
Smalians (cu. m.):Velume = £.0001019 (DRE 1'67288) (5;0'96384} 0.972 a0 0.00137
NOTES :
Douglas—-fir equations were developed from trees of dia. ranglng frem 10 in. to 46 4in.
Smalians (cu. ft.) = Total tree wvolume including all stem and branch wecod plus stump
and bark:; excludes foliage and roots. HT is total height.
Scrib. 1 (bd. £ft.) = Secribner board foot volume based on dbh, and for standard volume
equations, total tree height.
Scrib. 2 (bd. ftr.) = Scribner board foot wvolume based on dbh and number of 16 foot
logs and 1/2 logs to a 6" top (NL).
Int'l 174" (kd. f£t.) = International 1/4 inch board foot volume based on dbh, and for
standard wvolume egquations, tree height to a 10" top.
R = the multiple cocefficient of determination.
N = the sample size.

SE = the standard errocr of the estimate in cubic feet or cublc meters.
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Table 5. Local and Standard volume equations for canyon live oak
at Boggs Mountain Demonstration State Forest.

LOCAL VOLUME EQUATIONS

English Units (volume in ft3, DBRH in inches)

UTILIZATION
STANDARD EQUATION r2 N SE
TOTAL VOLUME: TVOL = 0.0487933 (DBH 2-41611} 0.94%6 34 0.09898
WOOD VOLUME: WVOL = 0.0197719 (DBH 2'64068} 0,936 a4 0.00427
SAW-LOG VOLUME: SVOL = (0.0139618 (DBH 2‘549591 0., 772 20 0,14003
Metric Units (volume in m3, DBEH in centimeters)
UTILIZATION
STANDARD EQUATION rZ N SE
TOTAL VOLUME: TVOL = 0.0001453 (DBH 2'41617‘? 0.%46 34 0.00280
WOOD VOLUME: WVOL = 0.0000477 (DBH 2'64068] 0.936 34 0.00012
SAW-LDG VOLUME; SVOL = (0.0000524 (DBH 2'_49591 0,772 20 0.00396

STANDARD VOLUME EQUATIONS

English Units (volume in fts, DBH in inches, HT is total height in feet)
UTILIZATION

STANDARD EQUATION R2 N SE
TOTAL VOLUME: TVOL = 0,0131371 (DBH 2"14573} {HTO'SEGGQ) 0.952 34 0.09088
WOOD VOLUME: WVOL = 0.0038325 (DBH 2’30212} {HTO‘eleQJ 0.930 34 0.10689
SAW-LCG VOLUME: SVOL = 0.0031659 (DBH 2'082293 (HTO,?'QISQ} 0.820 20 0.12513

Metric Units (volume in m3, DBH in cm., HT is total height in meters)
UTILIZATION

STANDARD EQUATION R2 N SE
145 L
TOTAL VOLUME: TVOL = 0,0000935 (DBH #aeAPI3 {HTO'520095 0,952 34 0.60257
WOOD VOLUME: WVOL = 0,0000275 (DBE 2 0212y (37083198, 4 956 34 0.00302
.0 « F3LS
SAW-LOG VOLUME: SVOL = 0.0000329 (DBH : u3229) IHTO 9139) 0.B20 20 g.003453
NOTES :
TVeL = a&all stem and branch wood plus stump and bark; excludes foliage and roots.
WVOL = all stem and branch wood teo a 4" (10 cm) top; excludes stump and bark:
excludes foliage and roots,
SVOL = all wood inside bark to a 9" (23 cm) top for segments 2 8 ft. (2.5 m) for all
trees 11" (28 cm) dbh and larger:; excludes stump, foliage and roots.
2 S .
R = the multiple coefficient of determination.
N = the sample size.

SE = the standard errer of the estimate in cubic feet or cubic meters.
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Local and Standard volume equations for black oak

LOCAL VOLUME EQUATIONS

{(volume in fta, DBH in inches)

UTILIZATION
STANDARD EQUATION R2 N SE
TOTAL VOLUME: TVOL = 0.079%467 (DBH 2'269131 0.914 44 0.13211
WoOoD VOLUME: WVCL = 0,0388177 (DBH 2";1445! 0.900 44 0.01527
SAW-LOG VOLUME: SVOL = 0.05199814 (DBH 2'280681 0.836 26 0.13163
Metric Units (volume in ms, DBH in centimeters)
UTILIZATION
STANDARD EQUATION R2 .
TOTAL VOLUME: TVOL = 0.0002730 (DBH 2'26913) G.%14 44 0.0034%
WCCD VOLUME: WVCL = 0.0001157 (DBH 2'414¢5} 0.900 44 D.00043
SAW-LOG VCOLUME: SVOL = 0.0001756 (DBH 2'28068} 0D.836 26 0.00373

English Units

STANDARD VOLUME EQUATIONS

{(volume in ft3, DBH in inches, HT is total

height in feet)

UTILIZATION
STANDARD EQUATION RZ N SE
: 1.67821 <9165 3
TOTAL VOLUME: TVCL = 0.0098790 (DBH 4 }{HTO ¢ 32} 0.938 44 0.11193
. ., l.88211 1.33%585 S
WOOD VOLUME: WVOL = 0.0029447 (DBE ) (HT ) 0.832 44 G251
SAW-LOGC VOLUME: SVOL = (.003866€6 (DBH 1‘694023 fHTl.OSSQS} 0.893 26 0,0626
Metric Units (veclume in m”, DBH in centimeters, HT is total height in
meters)
UTILIZATION
STANDARD EQUATION RZ N SE
1.63 a
TOTAL VOLUME: TVOL = 0.0001765 (DBH 2 821] (HTO 91652] 0.938 44 0.00O317
1.68211 L. 13585
WOOD VOQLUME: WVOL = 0.,0000670 (DBH ) (HT N ) 0.932 44 0.00334
3 o 3
SAW~-LOG VOLUME: SVCOL = 0.,0000775 (DBH “694\)2] fHTlIOJSqSH 0.823 256 0.00177
IVOL = all stem and branch wood plus stump and bark; excludes foliage and roots,
WVOL = &ll stem and branch wood to a 4" (10 cm) top; excludes stump and bark;
excludes feliage and roots.
SVOL = all wood inside bark te a 9" (23 cm) top for segments 2 8 ft, (2.5 m) for all
trees 11" (28 cm) dbh and larger; excludes stumpg, fcliage and roots.
2
R° = the multiple coefficient of determination,
N = the sample size,
SE = the standard error of the estimate in cubic feet or cubic meters.
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Table 7. Local and Standard volume equations for Pacific madrone
at Boggs Mountain Demonstration State Forest.

LOCAL VOLUME EQUATIONS

English Units

{volume in ft3, DBH in inches)

UTILIZATION
STANDARD EQUATION RZ N SE
TOTAL VOLUME: TVOL = 0.0583740 (DBH 2 . ¥E3&L) 0.898 35 0.13529
WOCoD VOLUME: WVOL = 0.0310384 (DBH 2°53555] 0.891 38 O OEESET
SAW~LOG VOLUME: SVCL = 0,0143017 {DBH 2'72298.‘ G.544 17 0.20169
Metric Units (volume in m°, DBH in centimeters)
UTILIZATION
STANDARD EQUATION R2 N SE
TOTAL VOLUME: TVOL = 0.0001822 (DBa 236281 0.898 35  0.00439
WOOD VOLUME: WVOL = 0.0000827 (DBH 2'53585} 0.8841 35 0.00043
SAW-LOC VOLUME: SVOL = 0.0000320 (DB 2"?22981 0.544 17 0.00571

STANDARD VOLUME EQUATIONS

English Units

(volume in fts, DBH in inches,

HT is total height in feet)

UTILIZATION
STANDARD EQUATION r2 N SE
7
TOTAL VOLUME: TVOL = 0.0061203 (DBRE 1'86664] (.13’1'0'903{‘l ) U.935 35 11149
1.985 3
WOOD VOLUME: WVOL = 0.0022292 (DBH "93295:(HT1'0550'3 0,939 35 .11295
1.8 " T
SAW-LCG VOLUME: SVOL = 0.0001304 (DBH - 3452) EHTl 6666) 0.722 17 015786
Metric Units (volume in m3, DBH in cm., HT is total height in meters))
UTILIZATION
STANDARD EQUATION R2 N ___SE
3 e
TOTAL VCLUME: TVOL = 0.00006889 {DBH “86664}{HTG'9034'] 0.9835 i 00316
. a 3. 95298, L. 0850 di "
WOOD VOLUME: RVOL = 0.0000338 (DBH } (HT I 0.939 35 L 00032
SAW-LOG VOLUME: SVOL = 0.0000055 (DBH 1'83432) (H'J."]"TEBGGZl 0.722 17 L 00045
NOTES :
TVOL = all stem and branch wood plus stump and bark: excludes foliage and roects.
WVOL = all stem and branch wood to a 4" (10 ecm) topr excludes stump and bark;
excludes foliage and roots.
SVOL = all wood inside bark to a 9" (23 cm) top for segments 2 8 ft. (2.5 m) for all
trees 11" (28 cm) dbh and larger; excludes stump, foliage and roots,
b4
R° = the multiple coefficient of determination.
N = the sample size,
SE = the standard error of the estimate in cubic feet or cubic meters.



The measure of the residual variation is the root mean
squared error (Eguaticon [10]), that is, the root of the mean
squared difference between the predicted and actual volumes.
The RMS test provides a percent error of variation which is
useful for comparing volume equations to each other. This
comparison is expressed as a percent of the average tree

volume, The RMS equation is as follows:

Y(Est. Vol. - Act. Vol)?
N
RMS (%) = Y Act. Vol x 100 [10]
N
Where: RMS = Percent root mean squared error,
Est. Vol. = Estimated tree wvolume based on
volume estimation equations,
Act. Vol. = Actual tree volume, and

N = number of trees,

A summary of the comparison of test values for the BMDSF
volume equations and volume equations of Wensel (1977) and
Pillsbury and Kirkley (1984) is shown in Table 8.

Aggregate Difference Test:

The aggregate difference test is another measure of eguation
reliability. The aggregate difference is the difference
between the sum of the predicted volumes and the sum of the
actual volumes for sample trees. The test provides a percent

error value based on the sum of the sample volumes.

Summary of the root mean squared error and the aggregate
difference tests for the BMDSF volume equations and those of
Wensels (for the softwoods) and Pillsbury and Kirkley (for
the hardwoods) is shown in Table 8. Individual tree test

values are presented in the Appendix (see Appendix E).
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Tabls 8. Fool mean sgusied eme end sggrogale differanoes Lusts companng the BMDSF volume egusthons with eguations developed by Wanaal (1977
for soltwoods in Morthesn Californle and Pillsbury and Kirkley (1964) for hardwoods stsiewide.

[ uanpwoons | [ cowrns |
AEGEND
Local Volume Egquations Local Yolume Equetionz
BMDSF: based on slandmrds aqualions
m developed by Pillsbury and Pryor 18688, Poot Mean jAggregaie
Souare (%) DI, (%) |
| Soeclen L UL Sid 1 BMOSE | SMCF Statewide: based on standard squations | Spocies | U, Siud. | BMOGE 1 BMDGF
TV, 26,02 50 davalopged by Piflabury and Kikley 1084, Total Vol 31,20 -0.5%8
cnl.o WAL 22.28 504 PP Sefibnae 211.63 <005
<l L0 14,58 5 VWenssels: based on standand aquations
TWOI, 25 4 3.18 devislopad by Wansal 1877, Toral Wal. X5.57 .86
B WAL 21.81 -i.18 5P Scribnar G670 1.8
SOl 1506 B L ) PP = ponderoes  pane
™oL 25.50 1.50 SP = sugnr pne Tatal Vel 40.66 | -17.97
i WAL 2430 11.00 0OF = Douglas-fr OF Seribnor 304.13 -21.20
SOl 19,10 14,58 | OnLd = eanyon e oak
BO = blach ok
PM = Pacific madrone
Standard Yolume Equilions Sianderd Volume Equalions
Mot Mezn Apgragate Aool Maan Sgoragals
Souared %) 1  Difleesace (%) | Sguared (%) 1 Uiffersoce (%) |
| Speciasl Utl, Sid. | BMOGE ) Stajewidel SMWMOGE | Stalewide | Species | LML Sid. 1 BMEESE | Wensels | O BMOSF ! Wensels |
Cnlo VoL 25.10 3r.o -4.04 16.93 g Tatal - Vol 2a.07 2008 .32 389
WAL 2130 | 4020 =4 B 21,29 Seriier 193.24 20,69 S HR T I - Py
B oL 26.06 6810 2.64 20,05 sp Totai Vol 2571 4 a4 0,25 4.40
WAEE, 41156 58.00 1218 34,77 Sepbner 3 21510 | 49833 | 034 | 263
P T 33.20 47.34 2.30 13,10 DF Tatal Val 3413 31.34 20,47 168.40
WL 44,40 5616 2281 34,97 Scribnet 238,11 208 90 21,26 1.8 |
HOTE:

Mo local volums egustions from Wensei 1977 or Plilsbury and Kikisy 1084 were svalldbie for compaiison with tha BMDSF locsl volume eauilbores.

LT
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Test Results:

Both tests, the root mean squared error and the aggregate
difference showed smaller erroxr values for the BMDSE
equations, for all species except Douglas-fir when compared
to errors of other equations. This suggests that equations
developed for BMDSEF will predict tree volume closer to the

actual tree wvolume than eguations previously developed.
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VIII. SUMMARY

Local and standard volume equations were develcoped for three
voung growth softwood species and three hardwood species at
Boggs Mountain Demonstration State Forest. The eguations
were compared to previocusly developed volume eguations by
Wensel (1977) for scftwocod species and Pillsbury and Kirkley
(1984) for hardwood species. Based on two tests: 1) root
mean square error test (RMS) and 2) the aggregate difference
test, volume equations from this study gave lower values for
all species except Douglas-fir when compared to errors of
other equations. It 1is recommended that volume egquations
from this study be used for volume prediction for species at
BMDSE .

These vcolume tables will allow accurate assessment of tree
and stand veolumes for the six species at Boggs Mountain
Demonstration State Forest. Moreover, they will provide the
volume information necessary for periodic inventories, and
implementation of specific management programs such as

thinning prescriptions and growth and yield studies.

In addition to the benefits this information will have to
BMDSF, publicaticon of the data by the California Department
of Forestry and Fire Protection will aid managers of federal
and county lands having these species as well as providing
valuable baseline information to non-industrial private

landowners involved in forest management.
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APPENDIX A

SAMPLE TREE DATA VOLUME
COMPUTATION SPREADSHEETS



SAMPLE TREE CUEIC AND BOARD FOOT VOLUME CDMPUTATION SPREADSHEET (softwoods)

[Engial_ [METTE |
Dihols [} = T [T
Regression coeflicionls Tolal Ht {fl} = 130.6 39.8
Specles: Pondernaa Pira [ for Dib vs. Lob: Horiz Dist {ft} = 66.0
Basal area = D"2 (in inchies) x  (.005454 a= -0.44331 Dob al 1" (in) = 354 90
Tree Numbar: 2 b = 0.89500% SBT {iny= 3.0 i
() 8] B [ @ [ &) & n ] ® ) g9 | on | (&8 (03] (4 {5p | (15 [ 07) (18)
Aate of Board Board
Lower [Upper Ralascope Gl Segment Average | Gross | Segment | Segmend Scale foot fool
Tree Dob Dob | Her. Disl.| Heigh Dob | Hwghl | Anglie| Segmeni| Length Seg. BAib| Vol (ib) | Length | Taper | lLog Upper Lenglh | Stale | Volume | Voiume
Height | [em) fermy {m} Reading | {in) {lentl |({deg.}| Number {f) | Dib(in)] fsqfty | (cu. i) {fty {in/fy # Dib (in} | {even feel}| Dib {in}] {Scribner) | (InC1 1/47)
Base X X X 0.0 X 0.0 X x 31.1 X X X X x X X X X X
4.8 L] L K X 280 4.5 — X 21.9 X X X X X X X X X X
ira 9] 57 5 17 .4 224 | 174 1T 17.4 19.5 3.677 63.99 174 o018 1.0 19.6 16.0 20 272 289
ME1 57 52 5 338 205 33 2 164 17.8 1.902 31.20 16.4 0.11 20 17.8 16.0 18 215 232
MP2 52 47 5 50.2 185 | 50.2 k| 16.4 16.0 1.562 £5.63 164 017 30 16.0 16.0 16 166 180
M3 47 40 B 66,6 157 | 668 [ 164 13.6 1.203 173 | ‘64 015 | 40 EN i6.0 13 103 115
ME2 40 a0 [ 830 | 118 ] 830 5 164 | 101 | o779 [ 1278 | jea  Jo2! 8.0 84 16.0 10 55 64
MP5 30 25 2 89.6 98 ) 896 6 6.6 8.3 0.485 3.05 66 [027 0.0 0.0 0.0 0 :
|_MP6 0.0 00 - 0 - - - - - | o0 0.0 0.0 0 . =
MPT [ Q0 0 = = 0.0 0.0 0.0 0 -
| MPE [ 0.0 = 0 - - — - - — |00 0.0 00 0 - =
MPQ 30 0.0 -- [i] -- = = 0.0 0.0 0.0 0 . =
Tip 25 | o Yan8 0.0 [ 130.6 7 410 00 Oz 516 | M 80.0 811 880
Tol Hi{fy = 130.6 Cubic feel = 161.53
Cubic meters = 457
Notes:
Col. 5 Used for leaning trees; angle from verlical,
Col. 8. a) Base Dib is computed one of two ways:
1) the Deb al t-fect and regression relationship, or,
2) by calculaling the rate of laper between 4.5' & 17..3' and extrapolaling to ground levei.
b) DBHib = DBHob - 2(SBT}. E.g., 33.5-2(2.5) - 28 5"
¢} Olher Dib values are calculaled from the species Dib vs. Dob regression coafficients.
Col. 10: a) Volume is computed by Smalians formula, Y=({b+B)/2)xL, where b & B are basal area al lhe small & large ends, and L is the segment lengih.
i) Vihume of the tip is compuied as a cone; V = (B x L¥3. ¢} Volume is cubic feet to a 0-inch top, excluding bark.
Col. 14: Lipper Dib is caleulaled by inlerpelaling diamelers to specified stem lengths (17.5, 34, 50,5, 67, 83.5, 100, 116.5, 133, elc).
Col. 158! Lisgs are calculaled lo even 2-foot lengths; minimum kenglh of 6". Trim is prorated at 6~ per 16" length.
Cal 1€ Soule diameters are small end, inside bark lo nearest inch.
Col. 17: Sweribner board fool volume fo a 6 lop calculaled by: V = (00 fi1*2-2D-4) x LAG, or by using Scribner log rule {table formy).
Col. 18: International 1/4" board fool volume to a 10" top. Log length calculaled by Col. 15. Volume = 0.805(0.22042-.71D) for 4 oot seclions.
Table A1, Sample raa data volume computation spreadsheet for sofiwood species.

TV



SAMPLE TREE CUBIC FOOT VOLUME COMPUTATION SPREADSHEET (hardwoods)

Species = Canyon Llve Qak

Tree Number = 2
Hase Sight t = -1.3 Base Sight 2 = Base Sight 3 = Dbhob (cm) = 40 Dib vs. Dob
Rel Scale = 20 Rei Geale = Rel Scale = Total iHi (in) = 18.3 -0.64865
Horz Dist = 20 Hotix Disit = Honz Dist = Dia. ol 11oot = 43 0.94038
Basu Sight 1 = -1.3 Base Sight Z = 0 Base Sight3 =0 5BT = 1.5 | 7.85E—05|
) 1 Direat Aviarage Total | Average | Wood | Sawlog
BS | Seg.| Lowar | Lower | Upper | Ligpar =_:1I||'z, [Hz1] Angs | Seg BAob| Segmeant | Volume [ Seg. BAb| volume | wolume
No.| Ne. | Sight | DOB | Sight | D08 - {rm} (deg.) | (sq.m) | iength(m) | {cu.m) [ {sq.m} | {cu.m.) | {cu. m.)
1 1 3.0 3.0 i 0.145 0.3 0.04 0.128 0.04
1 2 -1.3 43.0 2.0 34.0 0.118 3.3 .39 102 0.34 | 0.33808
- |3 14.0 10.0 1.2 3.012 1.2 0.0t | n.oag 0.01
1 4 2.0 24.0 5.8 27.0 0.051 3.8 0.19 0044 0.17 | 0.16502
1 5 5.8 23.0 1.5 10.0 0.025 8.7 .14 0.02'1 0.12
1 & 14.0 10.0 13 0.012 1.3 0.2 0.008 0.01
1 7 0.000 0.0 0.00 0.000 3.00
1 8 0.000 0.0 0.00 0.000 0.00
1 9 0.000 0.0 0.00 0.000 0.00
1|10 0.000 0.0 0.00 | 0.000 0.00
i I 0.000 0.0 000 | 0.000 0.00
1|z 0.000 00 | o000 |0000 | o000 |
1. B3 0.000 0.0 0.00 | 0.000 0,00
1|14 i | i I 0.000 0.0 0.00 | 0.000 0.00
1 15 | 0.000 0.0 0.00 0.000 0.00
1 16 0.000 .0 0.00 0.000 0.00
1 17 0.000 0.0 0.00 0.000 0.00
1 18 0.000 0.0 0.00 0.000 0.00
1 19 0.000 0.0 0.00 0.000 0.00
Sagment volume = 0.80 0.68 0.50
Branch volume = .07
Number of small branches = ¥ Cu.m. = 887 Cu. m. = 0.64
Average branch length {m} = 4 Cu.feet=| 3075 |Cu leet = 2256

Table A2, Sample tree data volume computalion spreadsheet for hardwood species.
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APPENDIX B

Volume Egquation Scatter Plots



Young Growth Ponderosa Pine
(Pinus ponderosa)

DBH vs. Merchantable Volume Graph

5 Merchantable Volume (bd, ft.) = 0.0199222{DBH)*3.22022
1| R*2=0978

Merchantable Volume
(Scribner bd. ft.)

100
DBH (Inches)

Figure Bl. Scatterplot of DBH vs. merchantable wvolume ({(board feet) for
young growth ponderosa pine at Boggs Mountain Demonstration State Forest

() : |



Canyon Live Oak

(Quercus chrysolepis)

DBH vs. Total Volume Graph

1000 o | Total Yl fou. i) = 0.04879633(DBH)"2.4168
1| rr2-omus
100 A
Total Velume 3
{cu. ft.)
i0 3
| L} L3 ¥ X LB B |
1 10 100
DBH (Inches)
Figure B2. Scatterplot of DBH ws. total wvolume (cubic feet)

for canyon live oak at Boggs Mountain Demonstration State Forest.
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APPENDIX C

Local and ©Standard Volume Tables



YOS GROWTH PHHHRRUSK PINE
Bemgopi Manntadn Bemion ratlop State Fores

LOCAL VOLUME TABLES

Tabls Cla. ENGLISH Table Clb. METRIC
Log Ruleg*

DBH gmallans Scribner Iot"l 1/74° DBH Emallans
(in) TVOL {(EE~3) (bd. fr.) (i, fE.} {cm) TVOL (m"3}
10 12 33 ] 25 [T
12 ¥, &0 30 0.

14 73 28 as D. 1N
1s 4 150 T 40 1510
1le ol 2E0 JEE 45 L.ag
20 o 308 i 50 L& @3
22 il 419 ib 55 2.18
24 113 LR 850 60 L i )
26 138 18 78B4 &5 BB
28 16 L il 9489 70 1354
30 159 1138 122 75 5.40
az F34 14G0 150 80 (] 3
24 1 | ' 1R17 85 3ol
a6 313 b 2173 90 8.5%6
38 3el 35 2574 95 9,832
40 411 24 Iz 100 LELLE
42 485 1357 3% 105 12.65

* Log Rules:
smalians TVOL §fe®3) = Teiael ¥olurs in cubic feet: include& all stem and branch wood plus stump and bark;

Scribner
Int*l 1/4%
Smalians TVOL (m"3) = T@tal velume

Table Cl1.
Seribner {kd. ft.),

(. frel = B

(bds fhad

excludes Epliage and rocbtss Valume = D.0WE
ritmeyr board foot volume hased on DBH; Volume = 0.0193222 * (DBH"3.22022}).
nal 174 ioon koarl st olume kased on DBEHp

Internatia

535 » [OBA=#.53035) .

in cupls metecs based on DRH; Velume =

Volume =
G,0000972 *

Local Volume tables for young growth pondercsa pine for Total Velume (cu. ft.},

International 1/4" (bd, ft.), and Total Volume (cu. m.).

0.D290787
(DRE™2 Baild5hy

{CBH"3.13142

&I



YOUNG GROWTE PONDEREDSA PINE
Boggs Mountain Demonstenbion State Forest

Standard Voluma Table *

Tatal Wolume {cu. fL.] **
LRH Toral Height (feet)
{im) 30 40 50 60 70 aa B30 100 110 130 130 140 150 lad 170
10 9 10 EL 12 13 1§ 13
12 i3 L} L¥ 18 20 2l 22
14 iy 21 24 206 28 29 31 13
1s 25 29 12 35 3% 40 42 LL] 4& 48 50
18 Lf 37 11 | 45 48 51 54 57 60 62 €4 67 69
20 41 47 52 St 6l H 65 69 12 75 19 I a1 84 27
22 31 58 &9 70 15 80 85 89 93 97 1601 104 108 111 114
24 62 71 T8 85 82 a7 101 108 113 118 122 137 131 135 139
26 89 a4 jllni} 149 1186 123 128 135 141 146 151 13 161 166
28 IlG 120 129 137 145 52 159 16 132 i78 184 159 185
3an 140 L&l 160 16% B I 1886 194 201 208 d16 221 228
32 174 185 185 4045 215 224 232 240 4B 256 263
34 212 224 235 246 256 266 275 4 2493 301
a6 254 287 2749 291 302 312 322 33z 342
as 301 3ls i78 340 354 J64 315 i8¢
40 353 367 KL 305 Fili] 420 432
42 425 40 455 468 482
HOTES ;
HBlack line indicates range of data.
¥ Standard Volume Table develnpsd Egom the following eguation: Welume = 0,0106345 * [DBH"2.22642) * (HT"0.486726).
*® Total Volume (cu, ft.} = Total voleme In coblo feot based oo UBYH and total tree height.

Table C2. Youang grewth ponderosa pilne standard wolume table for total wvolume
in cubic feet based on DBH and total tree haelght.

00


http:TotalVolume(cu.ft.)=

YOUNG GROWTH PONDEROSA PINE
Boggs Mountain Demonstraticn State Forest

Standard Volume Table *
Scribner (bd. ft.) **

DBH Total Height (feet)
{in) a0 40 50 60 70 80 %0 100 110 120 130 1dd 150 1560 170
10 24 28 30 33 35 . 1%
12 41 47 52 56 B0 64 of
14 &5 74 81 88 54 180 105 110
16 96 109 120 130 138 148 = B85 163 170 113 183
18 135 153 169 1 183 186 208 219 230 =40 4 5 258 267 275
20 184 209 230 249 267 l 283 298 313 3E6 235 I 361 363 374
22 243 2175 304 330 338 1 394 413 431 444 464 4749 494 508 522
24 313 155 392 425 453 483 508 533 L 577 598 618 €37 655 €73
26 449 495 ) 574 610 642 673 o2 729 156 81 805 828 851
28 €15 667 T14 137 791 835 8711 406 938 969 399 1028 1056
ao 815 873 926 976 1022 |1066 1108 1148 1186 1223 1258 1292
a2 1054 ills 1178 1234 1287 1338 1386 1432 1476 1518 1560
34 I & 5. l40e 1473 1537 1597 1654 1709 17e2 1813 1863
36 leez 1741 1816 1HA7 1955 2020 2083 T143 220
38 2039 2137 2210 2230 2366 2439 2900 2578
40 2410 2567 2660 2748 Fi-EE I in 2995
412 3067 3169 el 3362 3453
NOQOTES :
Black line indicates rxange of data.
® Etepdaid Volume Talile déireloped from Lhe follawing eguatlon: Volume = 4.006457% * (DEH Z.B2149) * (HT~0.44199}.
*# seribner {pd. ft.j] Eeribner board foot voluwm baasd op MEH and Ltotal bree height.

Tabla C3. Young growth pondarcea pine standard wveolume table for Scribner
board foot wolume based on DBH and total tree height.
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YOUNG SHOEYH FONDEROSA PINE

Bogge Hountaln Demonstration State Forw

Standard Volume Table *
5 bneir kg, fL.) *+*

DBH Number of 16 foct logae

{in} 1 - 2.0 2.5 ¥.0 3R 1.0 4.5 50 5.5 §.0 6.5 7.0 i A 8.0
1a i 44 4 X! I¢ L]
12 18 &7 L} 9z TEES
14 GE Be il 126 184
16 g7 116 i 167 i 9] 293 i1z
18 11p 140 | | 213 Pl X 374 398 Ll 444
20 133 183 275 264 =i 16> 494 Sed 9422
22 187 227 274 3F2 36T 6 ens B38 G J06
24 =il eV 329 -] L [ 721 763 A0S 846
26 116 388 455 5318 T 253 AL FETF, 998
28 452 e le) 04 93z 992 1050 1137 1163
30 817 697 1ok 1144 ralTy 13717 L1342
32 196 1228 127 1384 1458 1533
34 1 Z3ae 14 B2 L3&9 1654 1738
36 1248 1358 1464 Ly67 1668 1766 1862 956
38 1518 L&x7 i 1866 L5 lgs) 208 23188
40 1820 194% 2074 r T oy i
42 204 247y 25961 2691

MOTES :
Wlack line indicatas range of data.
* Standard Volume Table developed from fhe following equaticont Volume 0.2795348 * (DBH*2.06845) * (HT~g.718d1)
= Scribner board foot volume based on TEE and purker of 16 fr. logs to a & inch 1

"% Seribner {bd.

Table C4.

7Y )

Young growth ponderocsa pine standard volume table for Scribner board foot wvolume
based on DBH and number of 16 foot legs to a 6 inch top.
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FOUNG GROWTH PONDEROSA FPINE
Bogge Mountain Demonslral Lol Slite Forest

Btandard Volume Tabla *
Internatiopal 1/4" {bd. ft.] **

DBH Total Height {feet}
{in}) 30 0 50 60 70 ] 30 100 110 129 130 140 150 160Q 170
1o 28 iz 36 39 A3 45 17
12 47 54 [=10] 65 i 5 79
14 73 83 93 101 109 116 122 128
16 106 k21 135 147 138 168 178 187 195 204
18 148 1679 188 I 205 220 234 248 260 272 283 205 1
20 139 228 283 275 296 | 315 333 350 366 3Bl i 410 423
22 260 298 331 360 387 412 436 458 479 498 31 536 554 57k 587
24 332 380 422 460 49" 521 556 585 611 637 661 685 707 128 750
26 476 529 576 619 660 897 132 766 798 828 858 886 818 940
28 652 710 T&3 8l2 859 an2 944 983 1031 1057 1091 113% 1158
30 862 527 987 1043 1096 | 1146 1193 1238 1283 1325 1366 1406
3z i ] | 11813 1250 1314 1374 1431 1406 L6839 1589 1638 1686
34 1403 1483 1558 1629 1697 1'TEd 1825 1885 1943 L
36 1742 1830 1814 1994 2070 2143 2214 2282 2348
i 4131 2228 2321 2410 2495 2578 2657 2734
40 2574 2682 27494 JBE 2978 3070 3158
437 3164 B iLii 15d] 1621
NOTES :
Black line indicates raenge of data.
* Standacd Volume Table deweloped from the following mgual ler: Volume = G.0087845 * (DBB~2.81401) * (HT"0.46964).
*¥ International /4" f[led, FE.) = Infkmrnational 1/4 inch board foot wolume based on DBH and total tree height.

Table C5. Young growth ponderosa pine standard wolume table for International 1/4 inch board f£oot
volume based on DBH and tree height te a & inch top.
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YOUNG GROWTH PONDERDSA PINHE
Bogygs Mountain Demopdlsation State Faoast

Standard Volume Table *
Total Velume f(ocu. m.) ®*

DEH Total Height (meters)
lem. ) i ] 13 16 19 22 25 28 11 34 37 40 43 46 49 52
5 [F 1 Il 0--4aL 0.01 0.01 0.01
10 .01 .04 0.04 0.05 0.C5 0.05
15 0.08 .09 1. 10 0.12 0.12 0.13 0.14
20 0.15 .17 B.19 0.22 0.23 0.25 7.26 0.27 9.28 .29
25 0:25 0.28 it 016 0.38 0.40 D.42 0.44 0.46 0.48 0.49 0.51
30 o, 34 bD.42 0.47 .14 —|_0.5~8 0.6l 0.64 0.66 d.6% | 0.1 0.74 0.77
35 .53 0.60 0.66 b.7%e 011 0.86 0.90 0.94 fl.87 LGl §afih 1.08 badl 1.14
40 [ 0.80 0.oa 1.G3 100 115 1.21 1.26 T JE §:41 1.44 oL 1t 1.54
45 1.05 1.15 1.34 1,02 1.50 1.57 1.4 1.71 L1 1.%3 1.89 594 2.0¢
50 1.4k .69 1.719% 1.89 1.898 gl 2.1%6 ¥.dd 2.8 2.8 i.46 -
55 a9 ¥ Z.44 2.45 I 256 2:67 2. Ti 2.86 2 B 3.04 B2
60 F.84 BN 1 2. 44 2.98 e Ml 1.74 Y. 16 .43 3.58 3.0% .7
65 1.2 3:39 3.56 b W 3.7 4.0l . BTE ) 4.28 4.41 4.%93
70 4.00 4,20 4,38 4.586 4,71 4.489 S B8 5 s} L
75 4.90 Ty & el Safl 5.70 5.89 6.06 6.3
80 w0 6.14 @Y 6.59 6.80 100 120
85 Fe 7.54 7,78 8 .01 8.24
NOTES :
Black line indleoates range of data
* Srandard ¥ Table develapod ffom the following eguatibas Vo lums 0.0000e5%8 * (ORH"Z.20642) * (HT"0.46726).

& Tt

Table C6.
in ecubie

TrE:

Young growth ponderocsa pine

meters hased on DBH

tcu

m.)

- Total wolume

fubic mmitekrs based ap DBH and total tiee kalght

standard wvelume table for total wvolume
and total tree height.

L )



YOUNG GROWIH SUGAR PINE
tgys Mountain Demonsbration State borest

LOCAL VOLUME TABLES

ENGLISH METRIC
Log Holss®
DRH Smallane Scribnar Int':k 1/4» UBH Smalians
{iny |TVOL (ft”3)| (bd. f£ft.) {bd. f£t_) {em) oL (e~}
10 12 g 1 25 b.52
12 18 63 g2 30 Q.50
14 BT £5 97 is 0.2
16 37 LE7 144 40 .9
18 48 180 203 45 1532
20 62 247 278 50 L AT
22 R 329 365 55 2,13
24 LT 427 470 60 2.62
26 ik 543 595 65 3.18
28 : 17} 678 139 70 B, 79
30 184 834 904 15 4.47
iz 192 1012 1092 g0 8,22
34 222 1214 1304 85 6.04
16 254 1440 1541 90 6.92
38 2849 1694 1806 95 7.87
40 327 1976 2098 100 .20
42 387 2287 2421 105 10.00
# Log Rules:
Smalians TVOL (ft~3| Taital Vaelume tn cuble feet: includes al. stem and branch wieesd plus stump and bark;
excludms llsge and rootis, Volume = 0 0481061 (s "2 .3%206) .
Seribner thd. tt.] foribnme board foot walume based on DBHI Volume = I, IIT0P43 * (DBH"Z.99864) .
ALl 1/4" f(bd. fE.} International 1/4 inch board foot vol. based un DBHy Wdl, = 0.0428598 * (DBH"2.92738),

Smallans TVDI

Table C7.

Logal Voluma takles for young growth

Seribnar {bd. ft.)

Total wulume in cubic meters bLased

, International 1/4"

(bd.

on DBH; Yolume = 0.00014835 *

{DBH~2.39206) .

sugar pine for Total Volume (cu.

and Total Volume

{cu. m.

9
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YOUNZ GROWTH SUGAR PILKEE

doggs Mountain Demonstration State Porest
Standard Volunme Table *
Tolal Volune [(ouw. ft.) wx

DBH Total Height (feet)

{in) an 40 50 60 70 BO 50 100 110 120 130 140 150
10 8 9 1 1l 14 15 ik
12 Lk 13 le 18 ! 20 I &l 23
14 15 18 21 24 27 29 32 EL
16 20 24 28 | 31 35 38 41 44 47 50
18 25 Els a5 40 44 48 L 56 60 b3
20 i1 ar 43 49 54 59 &4 69 74 T8
22 i 45 52 59 BE I Ip 78 84 a9 85
Z24 44 FE] 62 70 18 85 93 99 106 113 118
26 13 az 92 100 1049 117 124 132 139
rd:] 84 96 106 l1lé 126 135 144 153 1e2 170
ao 110 122 133 144 155 166 1 1E 185 195
32 138 162 1e4 176 184 200 211 322 232
34 156 171 185 159 L_i'; 225 238 250 282
a6 192 208 223 23 252 267 | 1] 294
38 231 248 265 281 297 312 327
40 256 275 2393 311 329 46 g2
42 303 323 343 362 181 J9e
44 Ja iYe 397 418 438
46 188 411 457 479
iq8 448 133 487 L

NOTES .
Black lime i1ndinates range of data
* grandard Wilume Table developed from tha following equation: Volume = 0.0077648 * (DRM™].89122) * {(HT"0.67964),

**% Tpotal Volume feu. ft.

Tabkla C8.

Young growth

)

Total

sugaxr

basad on DBH and total trea

Wil Lslme

ln cubie

[e=t based on

Bl and total tree halght,

pina standard wvolume table for total wvolume in

haight .

cubic faet
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YOUNG GROWTH SUGAR PINE
Boggé Mountain Demenstration SLéale Forest

Standard Volume Tabla *
Scribner (bd. ft.) #**

DBH Total Height (feer)
{in) o 40 50 &0 10 80 30 100 110 120 130 140 150
10 13 18 24 11 38 44 52
12 19 28 37 §7 I 57 E (13 79
14 28 40 53 6 82 17 113 128
le 38 55 13 E g2 112 133 154 176 189 222
148 50 02 g6 121 147 1T 202 232 262 292
20 64 92 122 1524 188 2Ed 258 296 134 343
22 79 114 152 192 234 l 211 323 369 417 466
24 B 140 186 235 288 LE LT 195 452 510 370 631
26 224 283 345 409 475 544 614 BHE Te0
28 266 33é 410 186 565 646 129 Bi: 903 993
3o 5| 48] 570 663 158 8586 25 1068 1165
32 558 662 170 §81 895 1111 1231 1353
34 ed43 162 £86 1014 i1145 | Fa 14171 1558
386 870 1012 1157 1307 &1 1818 1779
a8 1147 1312 1482 1ebb EBYY 2017
40 1242 1478 1670 866 20067 22192
42 1655 1870 2090 2514 2544
44 2083 2328 2578 2834
46 2309 2581 3143 3432
48 2848 I15:6 3469 1788
NOTES :
Bilack 1line indicates range of daka.
* Btandard VYolume Yable developed frem the followihg sguat idn: Volume = O0.0007H7Z2 * (DBH"2.3214%) * (HT"~1.27724).
ek oEripper (bd., fr.) = Zogllmar bogid Fast volume based ma B8H and total tiees height.

Table C%. Young growth sugar pine standard wolume table for Scribmer board foot
based on DBH and total tree helght,

01-O



TOTAG GROWTTH STcAN PINE

Hogepe Saontain, Aemonebitatiion BEakba
Standard Volume Tablae *
lipiEy (g, LE.) ¥
FEH Fumber of 18 foot logs
I HT] B0 1, Z.0 2.5 3.0 3;5 4 0 i .5 5,0 ~ [ 6.5 ¥.0 T.5 8.0
10 L[] a7 5 ) LR ix: ga 89
12 1 i il 94 106 | 117 1ga | " 13n 148 i57
14 6% a1 104 131 143 af 1 T2 LOE 439 b
16 an 118 qz 1 &1 1E5 % R 259 ite
18 113 148 174 207 233 L8 01 104 126 347 167 B87 i i 42: 443
20 I3 182 219 254 286 JiT id 5 373 400 438 il 4145 453 T 544
22 168 13 764 306 345 %] T 14 449 L 3t3 393 =] (71 628 656
24 e 33 33 k2 148 ek 493 531 S 71 67 (LK 618 b2 T45 T
26 366 4373 4717 LT - e i L | TG ' 792 -k 270 ana
28 422 104 531 Rl Q 66D EaR-] THL Ean M 91= ag) 1605 10493
a0 LR R &3] fiag 162 823 o 433 4ag £aa’y 109% 11580 1200
32 Tl Y9l Hid ke 200 069 1127 1183 24 13064 L3nl
34 805 -5 | %} 1050 3 198 1264 1335 LED3 1468 it
36 L 10Be 11i4 L2258 ) 1417 14584 -1 1] 1641 1¥l2
38 1467 17304 1387 L1488 L& RS 106D 1 TR3 1823 18G2
40 1134 1m4] 1244 1644 TT4d 1824 k6 015 £102
42 1LSHS l1&a48 1808 1914 Gl L LB FVaN Vg
LE]
HOTES:
Black linaé indicates range of data.
* Standatid Vo Iable developed EBromn thae following esgial |agsis Walime 0. 8053k # DEH™1.D48P8) *  (HT* . ESE02) L
*® Soribner ded. FLL} Seribome bmard fool volums bssesds HeE and nember of 186 fodl lolgg A & inch togl,

Table C10.

Young growth sugar pine standard voluma table for Scribner kaacrd foot
based on DBH and gumber of 16 foot logs to & inch zaop.
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YOURG GROWTH SUGAR PINE
Bogygs Meuntain Demonstration State Forest

Standard Volume Table *
International 1/4" (bd. ft.)

DEH fotal Weight (feat)
{hm) 30 40 50 1] 70 80 94 140 110 120 130 140 150
in 15 21 28 Ik 44 53 b1
iz 22 32 43 54 I 66 I [ bl
14 L} 45 60 Tt 94 112 130 1449
16 42 &1 83 Lll}j 126 150 175 201 228 255
18 T | Ty 106 135 164 196 228 262 295 332
20 &9 101 134 170 208 248 289 3] Wik 420
22 86 124 16 211 258 l 307 357 410 464 520
24 104 151 202 256 113 372 434 488 564 Adl 00
26 242 306 314 446 519 i96 674 155 Big
za 362 442 526 £13 703 796 gH 9EG 108%
a0 422 516 6ld 715 820 4929 1040 11534 1271
32 596 Rl 824 348 1073 1202 1333 1468 1606
a4 683 &l2 94¢ 1086 I 1229 137¢ 1527 1682 1840
36 931 1076 1234 135¢ 1564 1736 1511 20491
38 1214 1392 1576 1765 14859 23,57 2360
40 13&2 1562 1768 1980 21497 2419 2647
42 1742 1942 2208 2450 2698 2952
44 2188 2450 FFER ] 2594 12796
a6 2417 2706 3308 3618
&H 2877 3304 L EL 3980
NOTES :
Black lina Iindicates range of data.
* Standard ¥oiume Taklw developed from the following egquation: Volume - D.00LDIES * {DBH"Z. #3760} * (BT"1.320106).
** Interpational 1/4® (bd. ft.) = Internatisnsl 1/4 inch board foot volume bassid on DBH and total tree heighi.

Table C11. Young growth sugar pine egtandard volume table for International 1/4 inch board foot wvolume
kbasad &n DBEB and total tree haight.
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TOUNG GROWTH SUGAR PINE
Bogys Mouptellh UsAoREtrakion Stdate Porsst

Standard Voluma Tabla *

Tobal Volome dg2l, m,)w*

oo Tatal Height (meters)

o} 10 13 1 & i9 22 25 28 il 34 37 40 43 46

25 0.22 Q.27 g.31 0.35 0.38 0.42 0.45

30 0. 32 Q. ¥4 n-a4 £.50 i J.; 65 ' a, 60 0.65

35 0.44 o S 0.l 0.68 0.T15 U.82 0.88 0.94

40 b.5% 0. &b 0.79 l I} 88 0.48 1.06 i.15 1.23 a3l 1.¥

45 0.12 0.8¢& o589 LalX x| 1,34 TEL 1.%6 .66 1.7/%

50 0.9 1.08 i3 1.3 L. 34 L.Bb 18 192 2 .04 2.017

55 Ba0 1.23 L. 48 1.66 1.64 | F-1 Fau N 2.33 &.07 2.&2

60 s =ahl 1.53 1.76 1.98 2: k% £.38 &.38 2.16 2.04 3.11 3.28

65 207 2.32 2. 54 2,80 302 1.24 3.45 3.65 3.85

70 2.49 2.69 2.7 3.0 4550 3. 78 4.00 4.23 4.46 1.69

75 3.08 3.41 3.7 4.02 4.30 1.58 4,85 - 5.18

a0 308 4.23 4.57 4,890 §5.21 8,54 y. 82 K.l1 6,40

a5 4,410 4.7 518 s =E%-1:] G- B3 6.490 1,22

90 Lt kil 5.18 6.1% 6.59 6,98 1. 36 1:.33 8.09

95 6.43 .89 7.34 7.0 .10 B.6l §.01

100 Pz ik .13 .6k fi. 0B 8.5 9.98

105 8.41 8.96 ,49 0.00 10.51 11.00

1140 2. 83 10.4% 10,897 11,53 12.07

iis 10,74 1047 e 2 LE. 20 13.18

130 12 1H 105 1871 P
HOTES:

Black line indicates range of data.

* Srapdassl Yelume Tible developed from the fallowlng equaticns VYolume = .U0007704 * (LDEMHA1.99122) * (HT"0.%67/964).

** Toral Volume |cu. mwe Tatal vyirlume in cublc metecs baged &o OB apd Lokal tree halghhb.

Table @12. Young growth sugar plna standard volume tabla for total wvolume in cubic meters
based &n DBH and total tree helght.
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YOUNG GROWTB DOUGLAS FIR
Boggs Mounbalin Demunstrallon SLate Forest

LOCAL VOLUME TABLES

ENGLISH METRIC
Log Rules®

DBH Smalians Scribner Int'l 1/4" DBH Smalians

gin] TVOL {f£*3) {bd. of A ] {bd. EE.) {cm) TVOL {m*3)

10 13 40 47 25 0.35

12 19 &6 76 30 D52

14 21 99 114 35 0.7

b 17 142 161 40 1.01

18 48 184 219 45 L. 32

20 Bl 250 288 50 ol

22 76 333 370 A .08

24 23 420 465 60 i T

26 P11 321 i 65 4. 01

28 a2 635 695 70 3.60

aop 154 164 g3i2 15 4.22

32 179 909 935 80 4.8%9

34 205 1069 1154 85 §. 61

a6 234 1246 1340 50 6.33

B 265 1441 1544 85 Ty

40 267 53 1765 100 §.12

42 332 L84 2006 105 .08
* Lag Noles:
sl lang TVOL (fe*3) = Totael volupe in cubic fest: includes all silem and branch wood plus stum

axwaludes foliage and roots; Volume = 0,.0667147 * {(pAH~2,.2T419) .

critimr (Bd. fr.) = Bczilmer board fodt volume Lwmmesd am U Valimme 1,0836664 = {umpt2 gllaz)
Inttl 1/4% (bd, L.l Itternalional IFfd inch Baard [0l alume Ldgwed on DBRH; YVolume = T, 1147300
Sl Loana TWOL (m=1) Total volume in aubkic meters based oo UBH; Volums 0.000226 = (DBH"Z.27779],
Table C13. Local WVelume tables for young growth Douglas-fir fer Total Velume (cu.

Scribner (bd. ft.}, International 1/4" (bd. ft.), and Tctal Volume (cu

.oom.) .
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TOUNG GROWTH DOUGLARS FIR

u “ _JS ([T ] ] NS TR TETET d L atdls

Standard Volpma Tabla *#
Total Valome fEu. fhi) »*
DBH Total Helght (feskt)
fin) 30 40 1] el 70 a0 0 104d 110 120 i | 140 150
1D 7 ] L} 13 15 17 20
1% g 12 1} 18 | 21 24 i 29 32
14 12 18 1% 23 27 3l L 14 42 45
1lé 15 20 74 29 34 38 47 48 52 5 &l
] 18 24 g 35 41 4% 53 38 I 2] 69 5
20 29 15 42 I 49 a6 67 3] X e 89 6
22 42 50 f7 BS 73 81 89 87 104 prz
24 48 57 66 16 B85 94 103 112 121 130 134
26 65 16 13 i 107 117 124 138 148 1548
28 74 86 LR 110 121 133 183 156 1hH 174
30 a3 47 116 123 136 149 162 175 188 201
iz 122 137 152 166 181 195 L 224
a4 145 152 164 184 206 216 ki ¥ 248
36 167 185 202 220 /38 255 243
38 183 202 222 241 260 Za 299
40 203 hé ki [ 2} 174
42 285 ] 150 353
NOTES :
Black line indlioates range of data.
* Standard VYolunme Takle developed from fhe Foliowing edquation: Volumss = J,0084341 * (DEAT Bi2B8R) * {(HT"0.9¢6348} .
ek Tatal Voelwes  (co. £ Tetal wolume in cubfic feet based on DBH and Totml tree height.
Table Cl1l4. Young growth Pouglas-fir standard veluwme table for total volume in zublic faat

based on DBE and total tree haight.
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http:(cu.ft.)**

YOUNG GROWTH DOUGLAS FIR

Bogos Mountsiln Dewpmsbrat ion Stabe Torest

Standard Volume Table *
Eefipmer fkeda BiL) o

DBH Total Height (feet)

fin} 34 ] 50 60 70 80 290 100 110 1248 130 140 150
1D 13 ] 27 15 44 53 62

12 L§] i9 40 51 | e4 il 91 106 121

14 rd ail 35 L 88 1086 125 148 166 188

18 35 43 2 93 116 140 164 142 219 248 218

18 45 ' 32 1 7% 148 179 £11 245 I 280 317 335
20 83 114 | 48 I 184 222 Ial 05 249 394 442 4190

22 138 180 224 271 s Fd; 31 425 481 538 598
24 16 416 269 324 383 {4% h09 376 645 7lé 1839
24 255 317 KL K 452 BEE 601 680 1861 845 932
28 2 370 447 528 &l3 i0l 7153 888 986 1087
30 343 427 515 609 707 B0S 515 1024 LLEY 1254
32 589 6986 808 925 l 1046 ¥ 1300 1434
34 668 190 916 1049 1186 1328 1aTs 1626
36 889 1032 1181 1335 1495 1660 1831
38 994 1154 1321 1494 1673 1858 2048
40 1661 1861 2060 2278
12 1839 2059 2286 258

NOTES :

Black line indicstas range of dats.

* Standard Volume Table developea from the following edquat jang Volums T, 0008034 * (DBA~2.07517Y # fHT~1.41405) .
*#% serlluwme {(bd. £t} Sgribrisr board [bot wolume based on I and botal boed height.

Table C15. Young growth Douglas-fir standard wvoluma table for Scribnar board foot wvolume
based on DRH and total ftrma halghk,
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YOUNG GROWTH DOUGIAZ FIR

L BRI LS BN B SLNLe

[ipres

Standard Velume Table *

Sori et (b B

CEEA Numb=agy of 16 foot to a 6" tom
{im) 1.0 1.5 2.l 2.5 J .k 3.5 1.0 4.8 3.0 3.5 6.0 6.5 7.0 7.5 8.0
10 i3 &) T- ] K FB 194
12 il 1 T 11 i | 159 19 190 re M| 73E
14 ! 45 v 14 1 1%7 e 240 26T I} 413 37 36D
1& AL 114 Ae ilu 247 e | 224 151 379 406 ] 3
18 b 1356 113 b8 B bl i 314 A48 381 114 HATH 478 gD L1 ay
20 a0 297 pALE drd | 384 EE £41 173 L1 AL} 5ap 676 EEZ
22 i e 321 ENEY] 415 480 B4 hd 7 5 niz A74 T1li b
24 2= B et 365 q17 11! 919 wihg Bl7 BES TLY THOD 80T HG3
26 342 4048 466 2] 580 R 590 743 Lo B350 250 H |
28 387 453 BLT Sho 643 g 761 B24 883 T42 42 Los?
g 425 498 E3 €39 Td 15 841 an7 R Lh3e ¥he 11 EX
az fid2 (3 A 714 847 920 agZ 1063 o $ IETE
34 R i 1] el 94z ool 1079 1156 13 1 1364
a6 87 911 g 1084 1168 1252 1115 55 1438
aa 8 982 DS 1168 12y i ol 1439 =) 1&l5

NOTES!

Black line indicates range of data.

* SEAPHlaLd Val abrlie OEue bed from Lhe fuallewing equdlidm: Wd 16 1. TTHROFE (HMEH" ] - 36889y * NI G.ARATH) .

& garibhat (el fEL) ritmar board faat walime Haess an BEN and tnasbes B T i g B

Table Cl6. Young growth Douglas-fir standard wvolume table for Scribner beard foot velume

based con DBE and pumbar of 16 foot logs to a 6" top.

el 0



YOUNG GRCWTH DOUGLAS FIR
Boggs HMountain Demonstraction 5cate Forest

Standard Voluma Table *

International 1/4" (bd, fr.} =*=
DBH Total Height (feet)
{in) 30 40 50 60 70 80 90 100 110 1240 1310 140 1%0
1o 23 3 LL 56 68 ap 23
12 iz 44 El 16 I 93 110 127 145 164
14 42 60 79 100 121 143 166 190 214 239
le >3 15 140 126 145 Bl 209 439 210 gl 33

18 o4 pa 123 154 187 2l 457 i K] i 330 169 408
20 11 14% 185 I 225 “66 138 352 397 442 489 37

22 173 218 265 i3 383 415 4168 222 BV 634
24 202 254 i04 19 422 487 544 eRY 671 Tie 803
26 291 354 418 485 554 624 697 u i f o B4e 923
28 331 402 475 551 630 710 192 876 962 lo%%
30 F13 453 9346 621 ‘04 B0O0 892 G987 1083 LiEE
32 S5 695 793 894 I 998 1104 131] 133
34 665 T2 881 993 L1oe 1228 1345 1468
36 gh2 ¥ 1096 1223 1343 1485 L&20
38 935 1068 1204 1343 148¢ 1631 1779
40 1468 LEZ4 1182 1944
42 1597 1161 1539 2.4 L

NOTES:

Black 1lina 1indizates range of data.

* Stafitbaird Walume Tabile develdped fzom the followimng Eguation: Volume = H,0039975 * (BRH~] 1R1?)y * (HT™1.2h881)
*% Inberneticndl /74" (bd. fE.] = Int=cnational 1/9 i{nch board fooi veluma bamed on DBH and tbtal tree beight.
Tabla €17, Young growth Douglas-fir standard wvolume table for International 1/4" board foot voluma

based on DBH and total txee bheight.
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http:**International1/4"(bd.ft.)=

YOUNG GROWTH DOUGLAS FIR
Hugga Mountain Damgsiscralisn Stals Forest

Standard Velume Table *
faital Volume {cu. m.) **

DBRH Tatsl Heilght (E R Fa ) |
{cm) 10 L3 16 ) 23 r & 28 31 34 37 40 43 416
25 .20 ;26 .33 0.58 0,88 1,43 i ]
io .24 {F. 36 0.44 0.51 L .58 .47 0.15 0.83 0.90
as 0.36 O0.4¢ D456 O.b67 0T Q.87 o .B7 11 @Y 1.17% Ty BT
40 0.45 {r. 58 M 0.83 1.96 1.09 1.21 L.46 1.58 1. 71
45 0.55 {1, 10 0.B® 1.01 1N 1532 1.47 1.63 I L.73 1.93 2.08
50 T 1.03 1.21 ' 139 LS 1.76 1.94 2.12 2.30 2.48 Z2.686
55 1529 1,47 1.63 1,88 2.086 2.28 2.48 2:.70 2. a1 31:.7%
60 1.39 1.64 1.89 2.14 2.8 2.63 284 1. 12 3.36 .61 3.88
65 1.88 2.1k 2,45 2.73 3.81 3,29 3.57? 4,86 4.12 4.40
70 1,12 g L 2.1 3.09 3.41 . Sk 4.04 £.3% 4.67 4.98
15 ! 38 2 .78 [ i 3.47 3.82 4.18 4,53 4.89 5.214 5459
a0 3.46 3.88 4.26 4.65 l 5.05 5.44 5.84 6£.23
a5 3.83 4.27 4.71 .15 T .04 6.46 6.89
96 g0 o 5.67 8. 13 6.63 =1z 159
95 .15 5.68 6.21 6.73 \OE 1B 8.30
100 1,34 b B.48 9,04
105 ¥.496 B8 g 20 9.82
WOTES:
Black line indicates range uf data.
* Standaced Wolume Table developed from bhe foliowing eguatlcn: Volume JJ000Ln19 = {PAH~G L &7288 (HL=0.96348) .
*% Tabdl Voluma loe. m.} Totel vilume in public metmes Hased i DBE and teiidl tree heightl.
Table C18. Young growth Douglas-£fir standard wolume takle for total wvolume in cubic meters

based on DBH and toatal tree helght.
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CANYON LIVE OAK
Hoggs Mountaln Demonstratien SLale l'orest

LOCAL VOLUME TABLES

BHLLINM METHID
Bt Lllgdl ion Standards* ] zal lon 3fasndards®
DBH TVOL WVEL SVOL DBH TVOL WVOL HVOL
{in) fem. fE. {cu. ft,) {ow. ft.) {cm) feu. m.) faw. m.) {=a. m.)
3 | 0 0 10 0.04 Q.02 J.02
5 2 1 1 15 0.10 .08 2.05
T 5 g 3 20 0.20 J.13 f.1l
9 1 7 5 25 35 0.23% QB
11 1& 11 9 30 0.54 0.8 0.31
13 24 1 14 as 0.78 a7 0.45
15 34 25 20 40 1.08 1.81 .64
17 46 ih 27 45 1.43 i 0.86
1% 60 47 e 50 1.85 1.46 1.12
21 76 &6l L 55 2137 1.88 1.43
23 gL 18 59 60 2.87 253 1.79
25 116 a4 13 65 3.49 Pl 2.20
27 140 119 89 70 4.17 1.55 2.65
29 167 144 1a7 75 4,93 =g 3.i6
3l 106 171 127 80 5 .7 5.086 1.43
33 128 202 149 a5 6.67 5.94 4,35
35 262 236 173 50 T.66 6.90 5.03
* Utilizatiom Standazds:
TVOL = Tkl Wall all sten and branail woed plus stump and bark) excludes follage apdl Ffoota.
Yolume {cu. fr.) 0487833 * {OBEHTE A1l 7y Valume {cu. m.) G.0001453 * [UAEHTX.81817)
WVOL = Wood Volume: a stEim and Braneh wond o & 4 gop (10 e=) ) exsludes stump, Hark, fGliage amd coois
Yolume (cu. fE.) 0.019711 ¥ (DBUY2.ed068); Volume {cu. m.) = 0.00004737 * (LUBN™Z.64004) .
SWOL - aw=1 Valumer all woed insdde bark Lr 9 (23 &m) top lor segments » W f (2.5 m) for all sree
1" (28 am| dbh and largar; excludes stump foliage apd copbs.
Volume {cu. ft.) 0.0199618 * (DIKH"2.54958); Yalume {cu. m.} 0.G000524 * (DBISZ,543549) .,
Table C19 Canyon live ocak local wvolume tablaa for Total WVolume, Woed Volume, and
Saw~log Volume in both cuble feet and cublc meters.
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CANYON LIVE OAK
Baggs Mountain Demonstraliocn atate Format

Standard Volume Tabla *
Tatal Volume f{cu. ft.) #**

DBE Total Helght (feet)

{in) 10 20 30 40 50 1 70 8 20 100 110

3 o ] 1 1 il 1 1

b l ) 2 L 3 3 4

7 8 4 B & 7 ! S 8 8

9 5 7 9 10 1y 12 13 14 ls

11 7 1 13 ks 19 21 22 23 25

13 1k 135 s 22 25 a0 29 | 32 ‘ 34 L35

15 21 1% 30 34 33 40 43 46 18

17 27 34 39 44 48 52 =1 60 63 &6
19 . 2 43 50 SE &1 66 71 76 80 #4
21 23 62 69 e B2 88 34 99 104
23 €4 ! g4 22 100 107 114 121 127
25 101 111 120 128 136 144 13l
27 119 130 141 sl 161 170 1719
2% 138 152 ' 1685 | 177 188 198 208
AL 160 L] 1%0 204 bl 229 240
3.3 182 201 217 233 248 262 279
3% 228 147 2l 281 £ 97 312

HNOTES :

Black line indicates range of data.

¥ Hiandard Volume Talile developed from the following egquation: Volume = 0.01315%1 * (DBH*2.14573) * (HT~0.52009).

¥4 Toral Yolume (ou. fTo.) = all stem and branch wood plus stump and bark; excludes foliage and roots.

Takle C2D. Canyon liva ocak standard wvolume tabkle Ffor total woelume in cublec feat
based on DBH and total trea height.
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CANYOH LIVE ORK
Boggs Maunfahn Hamonecratinn S5tate Formst

Standard Volume Tabla *
Wood Volume {cu. fo,p **

L& Tras Halght {(fest}
{in) L 20 30 40 L1} ED T0 HQO 50 Loo 1l
3 0 0 a | 1 1 1
5 I Jy 1 2 2 2 2
T ") 2 3 4 4 I S Y [
9 I 4 [ L 8 9 10 10 11
11 4 ¥ g 11 1 d 14 15 17 i8 19
13 [ 10 13 le 1B 20 22 I af 26 28
15 14 18 22 25 28 i1 34 37 i9
17 18 24 29 33 37 41 45 43 52 56
19 24 31 i i3 18 54 5B 63 68 V2
21 g 47 54 61 67 74 19 85 a0
23 48 58 67 15 83 a1 98 105 112
25 g 91 101 110 119 127 [ 1}
27 97 109 120 13] 142 152 161
29 114 128 142 15 167 179 0
31 133 149 163 Bk { 193 208 il
a3 153 173 191 208 a3 241 ThR
a5 148 218 218 rLi 276 293
ROTES @
Black line indicates xange of data.
* Standara Volume Table dewwlaped [rom the folloding eguation: Vo liime B 00XE3TFE ¢ [(RBARZF0FIZ2) * (HT0.65109).
** Wood Walume (€4, FL,) = all stem and branch wood E& a 4% {10 em) top. excludes shump anhd bark,
eacludes rfollage and fooLs
Table C21. Canyon live oak standard volume table for wood velume in cubic feet

based on DBH and total tree height.
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CANYON LIVE ORK
Hogogs Mountain Demonstratico Shate Forest

Standard Volume Tabls *

Sawelog Volume (gu., fr.) =+
DRH Tram Helght (feet)
{in) i0 20 10 40 50 60 70 89 90 100 110
3 ] 0 & | 1 1 1
5 1 1 1 a 2 2 3
7 1 2 £ i 4 9 5 £
9 2 . 5 € 7 B 9 in 11
11 3 S ? 9 10 12 i.d 1 18 18
13 4 7 10 12 15 17 19 ! 1 23 25
15 10 1.8 17 20 43 26 45 1t 34
17 12 17 21 26 30 i3 37 4% 44 48
19 16 d 27 K+ i 42 47 51 56 60
21 26 33 40 46 52 58 63 69 74
213 32 40 48 5 £3 i fa a3 90
25 50 g 66 74 83 ] 99 107
27 67 Th 87 97 107 116 125
23 18 ) I LikL l 113 124 135 145
31 49 B3 117 130 142 155 167
33 10z Li 133 148 162 176 180
35 19 15 181 141 164 21k
HOTES :
Black lipe lsndlcates range of data.
* Bramdard Volime Table developed From the followlog sgudllon: Velume = 0.0031858 * (DBH*2.08z29) * WTr*0,719159)
% Saw=log Yolume fem. Foo) = gkl wond inside hark te a4 9% (21 omj top for segments > B fi (4.3 my tor all trees
L1® 2B cm) &bh and larger) excludes stump follage and coots.
Table C22. Canyon live oak standard voluma table for saw-log volume in cublic feet

based on DBH and total tree height.
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CARYON

HiegEs MWountall

padiphdll

LIVE

ORK

il lan State FOFma:z

Standard Velumae Tabla *#
Total Violume {ou. m.) %%
DBH Total Height (metecs}
{cm) 3 & 9 12 15 18 21 24 27 30 33
10 020 i3 D3 0,04 [T ¢.05 i G .08
15 0.0& | 0 28 0.10 0.11 013 B.14 .15
20 0.1f Dak5 0.18 0.21 G.24 l .26 0.28 0.30
25 0" 8. 0.2% 0.3% .38 Q.47 0.4% 0.49 @52
30 0.24 .35 0.43 a.50 G.56 0. &z 0.67 0.72 0.7 0.81
35 0.34 0.49 0.60 DLt 0.79 0.B86 0.94 I 1.00 1.0% le %
40 0.65 0.80 Q.93 1,05 1-18 123 1.34 1.42 1.504
45 0.84 1,03 .40 3235 1.48 1.€] i 1,83 1a83 4 413
50 Ta @5 1.0 Pk 1.69 1.86 2.01 2.16 2il 2.42 258
55 g L. 8% d.07 2.28 2.47 2.65 202 2,97 3.1%
60 ) =3 2.50 J.15 2.98 L 3,48 1.58 - o |
65 2.97 328 3.54 F-Te 4.03 4386 4.47
70 3.4 1.83 418 4.44 4,72 4,41 5.24
75 4,47 4.44 4.81 B 1,49 o'l &.08
80 4.63 g ;0 3.52 5.92 .29 6.65 6.98
a5 i.38 5.80 6.29 6.74 7.17 157 sl
90 6.56 7= 1.62 8.10 8.50 4.99
NOTES
Biack line indicates range of data
* Htdndard Volume Table duvelbped fram Lha {allewing equatinng vallips g.00a83s = (pER~2. Q4573 ®
** Thral VYolume {cu. m.) all stem and branch wood plus stump and Sark: excludes follage and zodts.
Table C23. Canyon live cak standarxd wvolume table for total velumea ip cubic meters

based on DBH and total tree haight.

(UT~0.52009) .
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CANYON LIVE ORRK
Boggs Mountain Demonstration Bbate Forest

Standard Volume Table *
Wood VYolume (cu. m.) **

DEH Trea Helght [meters)
{om) 3 6 9 12 15 18 21 24 27 20 S
10 0.0 0.02 0. 0 1,83 0.03 .04 0. 04
15 1,03 I 0.05 .06 1.107 0.08 0.092 Q:10
20 AL 0.09 ' | ey I | 0.18 0.20 B 22
25 d.0% o L8 0.19 Q.28 0.27 0.30 ¥ 813 0.36 0.39
39 0117 .22 0.29 V.38 0.40 0.45 0.50 (1) o,59 .63
35 20 .32 0.41 Q.50 0.58 0.65 0.72 l 0.78 0.84 .90
40 0.43 0.56 0.68 o, 78 0.88 0.57 1.06 1.15% L.23
45 0.%6 0.74 0.89 Arr| 1.15 | Wl 1.39 1250 1. w8 1.7
50 G ITE 0. %4 [ i gt 147 1-%3 1.L78 1.9¢ 2.3 7.14
-] L Lag 1:83 .83 2.03 2,21 2:.39 2.5%6 2,72
60 143 el i.gs Z.24 2.48 2.70 2.02 F:38 3 u 32
65 d =39 2.69 2.98 3.5 33 3.76 4,00
70 2.84 s 19 488 3.85 4.1¢ 4.45 4.4
15 Bad? 3.74 4.14 4: %) 4.87% 5.2 Se 5
BO 3.86 4,34 4.80 528 5.5 6,00 6,44
85 4.43 419D 552 6.02 6. 30 6.5%6 L b
90 Big Tl 6.30 6.8Y 7.42 194 B.45
NOTES ;
Black line indicateas range of data
* Erandard Veoluss Table devaloped sy Lhie fallowing sgquatlont VYolume = 0. 0880275 * (D=2 . 30213} * (HT"0.65109) .
#% Fuod VWalume {(oi m.}) all &tam and brondl wied o 1D em (4% op, exsludes sbump and bark; exsludes
Li sy and Fool.s.
Table ©€24. Canyon live oak standard volume table for wood wvolume in cuble meters

based on ODBH and total tree height.
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CANYON LIVE ORK
Boggs Moontaln DNemonstration Stake Forost

Standard Volume Table *
Saw-1og VYaolume (cu. m.} **

DRBEB Tree Helght (meters)
{cm) 3 [ 9 12 15 14 21 24 27 30 33
18 0.01 1+ I 3.2 B.03 0.G3 0.04 .04
15 0.02 E.D4 (19 | b 07 Q. H 6.049 .10
20 0.04 G.07 0:10 .32 0.14 Bad7 019 g7
25 0.06 .11 #.18 p.14 0.4 0.26 0.30 0.53 0.36
30 0.08 (1 5 .22 .23 0.33 0,39 0.44 0.49 0.53 fi; 58
A5 0.13 Gad F. 11 B39 0.46 D:53 0.60 I J.67 0.72 0.80
40 0.30 0.41 o 4 0.61 0.70 g.a0 0.88 0.97 1,05
45 0.38 0:45%3 (1 1 0.78 0,90 1.02 1 1.24 1153 .48
50 G.47 0.65 G.ol Q.27 Tl 1.2% 1.41 e 1.68 1.8)
55 0. [ L] LB | T ) 1.54 1.72 1.88 2.05 ¥ 21
&0 0.85 .19 1.42 1.64 1.85 2.06 2.26 I «45 .65
&5 1.67 1vB3 2.19 2.43 2.67 #.90 3. 13
70 1.95 2.26 2585 2.84 3.1 3.38 3.65
15 i6 i El 2.94 3.27 3:3% 581 §5_71
80 2.58 288 i N 3.74 4.1 4.4% 4.82
85 F.91 1. 38 3.82 4.25 d.66 5.07 5.47
90 s.0tl 4.30 4.78 B2 5. 71 6.16
NOTES
Black line indicates range of data.
* Bbahdard Valume Tablie davelopsd fgem the fallewing egmatlon: Volume = Q0000328 + (fiei*d.0Bo2e) »
** Daw=leg Volume (o, m.) = all wond fnside Bark be-a 33 am (9%) top far segmanis > 2.5 m (4 fi
28 em {L1") dbbh &nd Ledwer: exciudes wlump fallsge and roats.
Table <C25. Canyon 1live ocak standaxd woluma table for saw-log wolume in cublc meters

based on DBH and total tree heilght.

{H1T
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BLACK OAK
Boggs Mourtain PDemooskration State Forest

LOCAL VOLUME TABLES

ENGLIER HETRIC
UDtilizatlon BErandarde= Upalizatfon BrapdariasT
DBH TVQOL WVOL SVOL DEH TVOL WVOL SVOL
{in} jcu. ft.} jlcu. ft.) {fou., f£t.) {cm) fcu. m.) {feu., m.) feu. m,)
3 1 1 3 10 0.03 0.03 003
5 3 2 z 15 0.13 0.08 .08
7 i L 4 20 0.24 0.1% 0.LB
9 12 4 8 25 0.41 0.27 Gak?
11 18 I3 12 30 0.6l 0.43 L
13 3 19 18 35 G.87 0.62 .58
is a7 27 25 40 1.18 0.85 w79
17 540 kL 33 45 1.54 113 1.04
19 64 47 43 50 1.9 L.486 1.32
21 Hi 60 54 55 2.43 .84 1.64
23 a9 ] 66 60 2.%6 & 27 1299
25 119 92 80 65 ¥.58 2.78 i9
27 141 111 96 19 4.20 )30 2.84
29 166 132 113 15 4.91 1.90 Hada
i1 194 168 131 80 b . &8 4.55 3.84
¥3  Jrid ] 180 151 A5 £E.52 8.2 4.41
5 d=5 208 173 &0 7.42 6.05 B8 3
* QOtilizatdlon Standards:
TVOL = Total Volume: a stem and branch wooed plus atump and bazk; essludes [oliage and raocts.
Volume (cu. E£.) 0.07%3467 * JUBL~Z2.26000); vYalume {cu. m.; « 0.0002730 * {DBH™Z2_JEEL)).
Wil Woad Volume: a stam andl bidnch wood o o4 4" Eop (10 om); excludes stump, bark, follage and raots
Volume (qu. fo.) G.03geL)7 *» (DBHMZ2.4144a4) Yalume {eu. m.) = 0,.0001157% * {(DBH*Z2.41445).
4YIH Saw=loyg Voleme: all wood imsdide Bark to- a 9" (¥} om) top for seamesfts > 8 ft, (2.5 m) for all ktwee
1% {8 cm] dbh and Jargeg; easledes dtomp Tollege amd eoota

Volume {cu. [0} 0.GE19%l4 * (DEE"Z.28068) Volume f{cu. m.) - 0.000175a* {(DRH"Z2.2806H).

Table CZ6 Black oak local wolume tables for Total Volume, Wood Velume, and
Saw-log Valuma in both cubic feaet and cublec meters.

£C


http:Volume(cu.ft.)=
http:(cu.ft.)=

BLACK OAR
Boggs Mountailn Demonsh pab bl Cale Morcest

Standard Volume Table *

Tatsl Yelume (S, FE_ ) =%
]zl Total Height (feet})
{in) 1d 30 L] 40 50 60 70 80 90 100 110 120
3 i | 2 2 3
5 |} I i 4 5 6 7
3 2 1 B C 9 =¥ 13 15
9 3 El L3 14 ] 20 22 25
11 5 ] 13 16 20 24 29 31 &
13 4 1 By 22 27 A% 16 i 16
15 1} d 28 34 40 46 . 58
17 18 2% 34 42 49 57 64 72 19
15 22 ¥ ql I g B0 69 18 R& a5
21 EY 43 ] 70 81 92 102 112 123 133
Z3 43 57 &9 a2 44 0t 19 111 143 LES
25 65 80 94 109 123 133 54 164 178
27 91 107 124 140 15€ 1] 187 203
29 02 121 139 158 176 183 ' Tl 229
31 115 135 156 11E 196 216 238 256
i 3 | 17 150 173 ri rai] 240 262 2804
35 181 Z1E i41 265 289 313
37 210 F17 264 191 1ia LY
NOTES :
Black Line indicates range of data.
* Ghanslacd Volome Table develogped from the following eguatiéen: Volume g.00808790 & |(DBU*1.67B21) * (HT~0.91652).
k¥ Fortal YVolums §jom. Fr.) #ll stam and branch wood plus stump and bark; excludam faliage ami roots.
Table C27. Black ocak standard volume table for total woluma in cubie faet

based on DBH and total tree height.
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BLACK QAKX
Gogys Mountaln Demonstracion State Foreo

Standard Volume Tablae *

Wood Volume fewm. §b.) #*#
OBH Traa Beight {leet)
{in) 10 20 30 40 an 61} 70 B0 30 100 110 120
3 0 i ! 1 ! |
5 1 | 1 2 ] Ll B &
7 1 2 4 5 | 7 8 1o 11
9 2 4 i B 10 L2 1% - b 20
11 2 =} n 11 14 T 21 24 28
13 3 7 10 1% 19 23 g 32 2
L5 8 13 18 23 29 1% 41 46
17 10 16 23 29 36 41 50 a7 65
19 18 20 28 l a5 44 ha 60 £9 T8
21 2 i3 42 52 62 12 82 32 103 113
23 ar BE:] 49 60 TE 83 45 a7 120 132
25 44 56 69 42 96 110 124 138 11
27 64 79 94 109 125 141 157 113
29 12 89 106 123 141 159 l 177 195
31 81 99 118 138 158 174 198 218
a3 a0 110 i B 153 175 197 23 243
as 145 165 183 218 F4.1 768
EN 159 186 212 239 166 294
NOTES :
Black lipe indlcatesr range of data.
¥ Standard Volume Table developed from the follawing egual tant Vo lums B:0029447 * (DBH L,0E211] * (NT~1.13585).
"% Wood YWollme (au. £E.) all stem and branch waad to a 4" top (10 embi excludes stump, bark, fdliage and ropts.
Tahle 28, Black oak standard volumsa table for wood volume in cuble faet

based on DRH and total trea helght.
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BLACK GAK
De=p® Mountally Demonstrat el -State FoDeal

Standard Volume Table *#
Saw-log Valime (cu. ft.) **

DBH Tree Helght (feet)
{in) 10 20 30 40 50 60 70 B0 94Q 100 110 136
3 0 1 1 1 1 2
5 1 1 3 3 3 4 5
o 1 g i a (i 1 9 10
9 2 4 L1 7 9 | 13 15 17
11 2 % 8 iQ § 1§ 19 a1 24
13 3 1 10 i 17 21 25 28 32
15 g 13 | 22 - 3! i6 41
.7 11 1R 232 & 13 19 44 50 56
19 L3 13 £h I - ) 40 47 54 61 &8
21 24 il 15 47 s 64 T2 80 89 9
23 27 i L A &h 14 4 a4 103 113
25 42 52 63 74 85 97 108 119 136
27 60 13 85 537 110 1¥3 136 144
29 67 Be 26 110 124 158 | 153 167
31 3 91 107 L 139 185 174 1B7
a3 84 101 114 137 155 it 146 208
35 134 153 STk i G PN
37 145 166 L) 109 Al 253
HOTES |
Black line indicates gangs of data.
* Standacd YVolume Table devidlaped fpam the following equation: Volume = 0.003B6bb * (DBH"1.69402) * (BT"1,03846) .
% Saw=loy Yelums fou. £ft.) # Bll waod inside bark to.a 3° (E cm) Lep Eor segments » 8 {t. (2.9 m) for mll trees
11 [2B &n) dbh sl laiges; adcloda® elbump filiage ol roais.
Table C29. Black oak standard volume tabla for saw-log volume in cublc feet

based on DBH and tetal tree height.
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BLACK ORK

Standard Voluma Table *
Total Volume [(cu. m.) **

DBH Total Height (metars)
{om) 3 [ ¥ 12 1% 18 20 | 2.7 b s ] 33 JE
1 0.02 0.04 1.06 9.08 g 110 013
15 0.08 I £0.08% .12 0,16 1.0 0.&1 D21
F ] 0.07 014 0.20 .26 | 0.32 0.38 0.44 0L50
25 .31 n.20 0.2% 03B 0.47 0.5% 0.&d .72 0.80
3o 1 B.27 d.40 3.52 {184 0.75 0.8% 0.948 1.09
a5 .19 I, 36 .52 0.67 .83 [l -k 1.27 1.41
40 F. 4% 1.65 0.84 b0, 1.18 o i ) Ty 0y
45 0.54 7.79 1.02 1.26 1.48 b7l 1.93 2vlE #:.37
50 0.65 0.24 15 | 17250 e 2.0 2a3 257 2.83
55 1.1G 1.43 i=T§ 2.08 734 2T 1.02 3,32 3.62 3,32
60 L2 1.66 2.04 2.41 211 a-y .49 1,84 4.19 4.54
65 1.90 2,33 X T TR E, 3.08 .99 4,40 4,80 o TR
70 2.64 BoL2 J.549 4.06 4 .52 4.98 5.4 5.88
75 2.96 TP ) 4.00 4.55 S.07 5.59 I 6.10 6.61
a0 3.30 3.80 4.49 5.08 585 6.23 E.BO .36
a5 .65 4,32 4.97 5.62 6.26 6,89 T wiid .15
%0 §.47 6.19 6.89 7.59 §..8 8,97
95 5.99 T 7.54 8.%1 3.07 9,82
NOTES :
Black 1line imdicates zange of data.
* Standard Volume Table developed from the foilowing equation: Wolume A.0000TeS = (pBA*L.67821) * (HI"0.91652) .
4 Tubal VWallime (au. m.) = @ll #lem and EEamch wand Blys stumg dnd Bark; exoludes fallage a2pd roi
Tabla C30. Black ¢ak standard volume tabla for tetal wvolume in cubia meters

based on DBH and total tree height.

rE=3



BLACK 0OAK
Boaggs Muliptalp Dessgnpbration 3fdie Fuorest

Standard Valume Tabla *
Wood Voluwse (cu. m.) **

i1 | Tree Helght I(msters)
{mmj 3 ] $ 12 15 1 21 24 27 30 33 36
10 0.0 0.02 0.04 0.05 0.07 .09
15 0.02 [ o.6s 0.08 fi. 11 0,14 037 .20
17 0.a3 0.06 .1l 0:13 | 417 gyl .25 0.2%
15 a.03 0.07 Q.14 0.1la 0,31 0.25 .30 (. 0.40
21 0.04 0.09 0.14 0.19 0.24 0.30 0.36 0.41 0.47
23 0.05 0.10 0.16 .28 0.28 0.35 0.47 0.48 .44
25 (18 0.18 25 0.33 0.40 .48 0.56 0,64
27 0.13 0.21 0.29 0.37 0.46 0.54 0.63 .72 0.82
29 0.15 0.23 0.32 |_0.42 0.51 0.6l 0.71 0.82 0.92
31 O.d8 0,36 047 Q.58 0.69 0.80 0.9] ok | b.b3 1.7
33 059 0.40 0.52 0.64 0.76 0.89 B0 1.14 1.27% 1.41
35 0.45 0.57 gusd 0.#4 0.94 1.12 1.26 1.41 L
37 0.63 0.78 .9l 1.08 1.23 L.39 1.54 1.10
39 .69 0.85 }2 01 .18 1.34 1.6l | 149 1.86
41 G.75 a,42 1.10 L.28 1.4i L.&b 1.84 2.03
43 ¢.61 L.an 19 1-39 1.4# L. Th 1.98% 2.20
45 .28 5 Ua7] 53 $.15 2.37
17 18 .61 L 707 #/31 2.55
NOTES :

Black llne indicates range of data.
* Stapdard Volume Table doveloped from the fellewing eguation: Volume = 0.0000%%% * (DEAT1.682111 * (WI*1.13585).
bk Wood Wolume {cu. m,) = all stew apd htanch wood Lo 4 40 om top 14"): exciidds stump, barh, fullige and rTones.

Table C31. Black eak standard wvoluma table for wood wvolume in cublc maters
hased on DBH and tres helght.
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BLACK CAK
Boggs Mounitaln Demonatratition State Forest

Standard. Volume Table *#
Saw-log Volume (cu. m.) **

DBE Tres Helight (maeters)
{ocm) 3 6 9 12 15 18 21 24 27 g i3 36
10 ool J.02 .04 0.05 1,08 0.0R
15 007 [0 11 B | G.gy 0,10 .13 L L 0.18
20 0.04 0.08 .12 0.16 0.21 (L 0.29 0.34
25 0.0 0.13 u. 18 0,2 1,30 0.36 0.43 0.49 0.55
3o &.0n 0.1% .24 .43 1.4 0.50 0.58 0.6% Q.76
as .30 021 p.31 0.42 53 0.64 | 0. 714 0.87 0.98
40 Bidn 0.39 33 0.67 0.81 Q.35 109 1.23
45 Jedl 0.48 0,65 0.82 0.9 1:18 1.33 1.50 1.87%
50 .38 b.57 a.737 I .37 1.18 1.38 1.59 1.79 2.00
55 .67 0. 91 L il .38 1.62 To8% .l 3 a3 F.ED 2 .84
60 L.78 1.95% 1% L.l 1 .EBs 2.186 .84 Z2a11 J bl 1.29
B5 1.21 1.54 1-HA 2.16 2.48 2.8 R i.4hb AR
70 1.T2 2.08 Z.44 2.81 = 254 3.687 .28
15 #4 S L | 2= 14 1.1E 8 .55 i.98 i 4,39 1.0
80 216 U.el 3.06 3.52 3.498 4.44 4.490 5.6
85 & 29 /.89 1.40 ¥ Bl 4.41 4.492 B .43 9,94
a0 3. T .30 1.8 5.4 5.98 E.55
5 1.:-11 L = O I B9l h.AE .18
HOTES:
Black Jlipm ipdicstbes range oF data
# Bbandacd Wolume Table seveloped from the fellowipy woualions: Volums = B, 0GHOTTEZ * (DOHSL.894C3) * (HT~1.03846).
% Baw=log Volume (ca, m,) &1 wodd Inzlda Park to & 232 om [9") top fof aagmants » 2.0 m (B ft.) [or all il
28 cm |liv) dbbh end Larger) excludes stump follige asnd fogls.
Tablea C32 Black ecak standard wolume tabla for saw-log volume in cubic meters

based on DBH and total tree helight.

23



PACIFIC MADRONE
Boge Mountaln Demoustration State Forest

LOCAL VOLUME TABLES

ENGLIAT METRIC
otillestlan Standardy® Billlgatlsn Standarda®
falalid TVOL WVOL SVOL DBH TVOL WVOL SVOL
(in) {cu. ft.) femg. FEs) {em: FEt.) (cm) {ea. m-} {eu. m.} { e m. )
3 1 ! 0 10 .04 0.03 o.02
5 B ¥ 1 15 0,11 .08 1.5
7 & 4 B 20 .22 h.1a o1t
9 | 8 6 25 e ] .29 1. dD
11 % 14 i0 30 .57 .46 0.34
13 25 21 s 3bk 0.82 .68 LN
15 15 30 23 40 [l . .98 0.74
17 48 q1 32 45 1.4% 1549 (| 2
18 &2 54 43 50 1.91 1,68 1id5
b 'B 70 57 55 3,39 2.14 Li @5
23 97 88 73 690 2.93 bl i 21587
25 118 (i8] o2 65 3.54 Bald T BB
27 142 1X2 113 70 4.3 34595 3.38
29 1aB 159 7 T5 q.97 4,70 4.08
33 187 i3 ) 80 5.79 55 4.B7
33 B P 195 a5 6.69 0.6 5,74
5 263 Fd ] ) 30 L6y Tad? 6.71
* Utillzation Standards:
TYOT, = Taial Volume: all stim and brench wood plus stump and bath; excludes follage apd roots.
Yobame fomy £T.0 = G083 040 * (0mm*i.36581); Volume lou. ma) 1. H001RIF = (DA~ 2.36581) .
WV, = Woad Volume: all stem ard branch wood to & 4" tap (10 ©m) ] excludes stump, bark, foliage and rocts
YWolpme el BL.) = 0.0310384 * [DAEH~2.5350%); WValume feu, m.) 0. 00n0%e? * UBH~2.5358B5) )
SV = Saw—|log Yoalume: albl woost loetde bark To & ®* (F3 coi top o pegmanhe =0 fo. 12 m ik abl Erme
11" [#B-am] dbh and lsrger: exaivodes scump foftage and capts.
Volume (cu. 1.} 00143017 * LDORAX 22983 ) Voelume {(Bii. m.) 10000320 & (DRN~2. T2200) .

Table £33. Pacific madrone local wvolume tables for Total Veluma, Wood Volume, and
Saw-loyg Volume in both cuble feet and cubic meters.
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http:(cu.ft.)=
http:Volume(cu.ft.)=

PACIFIC MADRONE
Bogge Meuntain Demonstraticon State Foreat

Standard Voluma Table *

Total Velume {(Ew. FR.] **
DEH Total Height (feet)
{in]) ipQ 20 30 i 50 &0 70 80 B g 1a0 110
2 i = 1 1 2
5 | 3 3 4 5 &
7 F: i ) 6 8 9 11 12
9 | b B 10 12 1 15 il 19 22
11 4 8 2 15 18 22 25 | 28 a3 K 34
13 e LB 21 28 30 34 39 43 LI
15 14 ] i 33 39 45 50 56 7
17 18 26 34 42 49 56 64 71 18
19 22 i3 42 * 60 68 18 87 98
21 5 50 0z {3 84 i 94 105 15 126
23 46 60 73 86 99 112 124 137 1449
25 i B5 101 116 130 145 160 174
27 99 116 134 151 1hRB B4 201
Z29 I L3 153 172 195 1l 230
HOTES
Black line 1indicates range of data
* Snaiuiard Velume Taikle devaeloped from the following sguation: Velume 0.00RI203 * (DBH"1 . A66A4) * (UT0.80347) .
** foral Valime jen. LE. all stem and Lfansh woeed plus stump amd bark; sdelades foliege and roocts.
Table [C34. Paclfic madrone standard wolume table for tetal wvolume 1in cublc feet

papadd oo DBH and total tree height.

G-


http:(cu.ft.)**
http:(cu.ft.)=

PACIFIT MRDRONE

Boggs Mounbtain Dumonnl

‘ation fitale Forest

Standard Volume Table

*

Wood Valume {cu. fL.) **
DBE Tree Height {(feask)
{in) io0 20 A0 40 54 60 T B0 90 100 110
3 § j: & L 1
5 1 i Z i 8 L] 9
7 L 2 4 5 | 7 7 9 10
9 2 4 & 8 10 | 12 14 17 19
i ] 6 '] 12 18 18 21 l 25 28 31
13 g i lé 21 25 30 34 ag 43
15 10 1§ a2 27 a3 39 45 (ol 57
37 13 20 28 35 42 50 8.3 65 73
19 L7 141 34 43 53 62 Tl 81 30
21 31 42 54 il 15 87 498 110 121
23 37 =0 63 16 40 104 s 131 145
25 5 4 20 106 b 138 154 171
27 B6 1G5 123 14. 160 179 198
z29 399 140 41 163 184 206 228
HOTES .
Black line indicates rxrange of data.
* Lpandarsd Volume Table duvelopsd from the follewing equallon: Velume = 0.0022282 * (HBH™1, 9HEED
** Weod Vilume [eu., fr.h all stem and brapch weod te a 49 {10 ¢m) Lop; excludes stump, kark,
Table C35. Pacific madrone standard wvolume table for wood woelume in cubic feet

based on DBH and toctal tree heigbt.

* (HT™1.05501).
ollase and roots.

§e=2



PACIFIC HWADNDHE
Bogys Mapntein Bamonstraiinn Etate Foresi

Standard Volume Tabla *
Eas-log volmme {cu. fr.) w=

DBYH Traa Heldght [fewk)
{in} 10 I 30 10 1] &0 10 K 90 100 110
a 0 0 0 1 1
5 i} 0 ] £ . 3 5
7 n i 2 k| b & 2] 11
9 il 1 3 ] I 10 ] ) 21
13 1 2 4 E 11 15 19 i 24 30 16
13 3 & 10 14 20 26 33 41 49
15 1 8 I3 15 26 34 43 53 64
17 L) 10 14 24 i3 43 54 &7 81
1% 6 1 0 2§ 40 53 67 g2 89
21 14 + 15 48 63 H 80 38 119 140
23 17 18 41 57 5 35 116 140 166
25 52 iB 66 ar 118 136 163 193
27 55 76 100 127 156 188 223
29 63 87 114 145 178 214 254
HOTES :
Black 1lina indicates ranga aof data.
* standaidk Yolume Table dewelcpad from the follewlng equal gl ol 0.00013049 * (DBH~1.834%2) * (HT*1.76866).
8 Saw—log Volume f(eu, fe.) all wood imalde bark ts 2 9% (23 2w ESp for segments > B fr. (2,5 m) fer ali trees
11* 1d8 &n} dbbh and facgeri excludes =mtiimp, Tollags sim pdcis
Tablea CiE. Facific madrone astandard volume table for saw-leoeg volume in cublc feet

based on UEHEH and total tree heilght.

LX)



PRACIFIC MADRONE
Boggs Meuntaln Demonstration Jtate Forast

Standard Volume Table *

ToLal Volume fcu. m.j **

DEH Tokal Halight mutmes)

{ m 3 ] 2 id L3 18 - 5 | 24 17 30 33

10 .62 | .Ald 1,0 s 0% 0.8

15 (L 007 0.14 0.12 .16 0.19 0.24

20 .66 Bl LR 0.23 ._:‘_-1 0.3 0,47 0. .42

25 0.10 G.1m 0.26 0,34 0,42 .49 B.57 0.64 .71

ao 0,14 1.3 1 3 0.37 .48 3.59 0.69 0.80 I 0.9%0 1.08 1.10

35 0.34 0,49 0.64 0.78 0,82 1.06 120 1.33 1.46

40 .44 .63 0.82 1.00 TN® 1.36 1.54 1.7 1.88

45 s 0.79 1 .02 1,29 1.48 ) &) 1.91 2.13 2.34

50 0.867 0.96 1 il 1.80 2.06 2.33 v i} 2.85

55 hels dl ! g4 2515 2.47 l 2.78 4 218 3.40 < i

60 g 17 1.5 2.14 Lq 52 2,20 Fw 3. 64 4.0] q.37

65 2.03 P .43 2, 43 e 3.80 4,23 4.65 S50

70 2.85 e 7 BT 4.37 4. Hhb S5.34 5.82

75 425 3.83 4.40 4.97 .52 6.07 6,62
HOTES .
Black 1line indicatas range of data

¥ Btandard Volume Tabkle developed from the following wguation: WVolume 1.0000889 * (DBH™~L..86644) * (HT~D.90347%)].
d € Total Volkume U8l . all stem gl bBranobh wood pliug slump and boerks eweloa fallege and roots.
Tablea 37. Pacific madrone standard wvolume table for total wvolume in cubic maters

based on DBH and tobtsl tree helght.
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PACLIFIC MADRONE
Boggs Mawitbalin Semst fal i HLdle Porest

Standard Volume Table *

Wood Volume (oo, m.] **

DBRH Tres Height {meters)

{em) 3 [ 9 18 21 24 27 30 33

10 0.00 | W03 1,03

i5 0.02 1,65 9.0 a. 18 0.18

20 0.04 1. 08 0.13 0.26 .31 0.36

25 0.06 i 0.20 0.41 G.48 g .55 0.62

30 0.09 Q.18 G.2R .58 0. BE I d.78 0.BS .99

35 0.25 0.0 q9.78 .92 1.06 1.20 i34

40 [ 0.49 1.03 1.20 L. 38 1.586 PR

45 4.40 0.62 1.28 1258 14713 1.96 il L

50 1.49 0.76 T 1.85 2233 o 2.69

55 0.91 1.89 2.23 | 2.56 790 3,24 3.59

60 1.04 l.96 ;85 2.24 2.64 3.04 3.44 ) 4.25

65 1. 71 oils 2.62 3.09 BphS 4,02 4.50 4,57

T0 2.50 3.03 Y 4.11 4.65 5.20 55 1S

75 - 2.86 3.47 4.08 4,70 5.32 5.95 657
NOTES ;
Black line indicater wranga of data.

* Htandacd Velume Table developed from the following equation: Velume 0. 0000 58* (LBH*1.85295) * {(HT*1.05501).
*% Wood velume {cu. m.o) sll atma and bpanet wood to a 10 em (4") Lop; excludes stump, bark, foliage and rocts.
Table C38. Pacific madrone standard volume tabla for wood wvoeluma in cuble meters

based on DBH and tetal tree halght

Lt



FACTIFIC

Bogge MomEnbiyin

MADRONE
jemmmsliratlon State Fowwasat

Standard Volume Tabla *
Saw-log Yolume {(cu. m.) **
DBH Tree Helght (feat)
{cm) i L] 9 12 15 18 21 24 27 30 13
10 0.00 0.01 0.02 0.03 .04
13 .01 0.02 0.04 0.06 (.09 .13 .17
20 .01 0.03 0.07% 0¢11 0.16 1.2 0.29 0.37
25 0,01 0. 08 0,1d 0.16 0.24 .33 0.44 0.55 .68
30 nz 0.a1 (LFE | 0.23 0.34 0.47 0.61 l i P g} 0.95% LAk
35 0.09 0.8 0.3 k.45 0.62 0.81 Logd 1.2¢ e
40 0.11 0.23 0,39 0.57 0.72 1.04 | W e 1.5E
45 0.14 0.29 0.48 @90 .98 L2 1.63 2.00 2.41
50 i % {35 0.58 0.86 e 1.586 1.97 2.43 2.%)
55 0.42 0.69 1108 1.41 1.86 I Z.3b 2.90 3.49 413
60 0.49 0.81 L) 1.66 2.18 2.76 3.40 1.09 1.84
65 0.94 1.39 1.92 * .20 3.93 4.14 S461
70 1.60 2.20 z2.89 3.66 4.7 5.43 6.43
75 148 i 2.50 3.2% 4.15 .03 | 7.29
MOTES :
Black lina indicates range of data.
* Standard Volume Table deve oped from the folleowing aguation: Wolume O 0Q0man: CUBEN*] B3452) *
¥ Saw-log Valume {(qu. = a1 weed inside bark fo a 23 cm (9"} ULzmgp | segment s g.8m {8 £E.)
L | TEe . e bl arkd Laxnse soludes stump follage and roots.
Table C39. Pacific madrome standard wolume table for saw-leg volume in cublec faet

based on DBH and total tree haight.

Tl 7e666)
for all trees
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APPENDIX D

Summary of Sample Tree Data



PONDEROSA PINE

(&

Total Smaliane Scribners Int'l 1/4"
Trae Dbhob Haight Volume Voluma Voluma
Nunber {inches) {fost) {cu, ft.) (bd, f£t.) {bd, f£t£.}

i 22.0 119.7 76.83 310.30 343.49
2 28.0 130.6 167.34 851,21 923.07

3 16.9 83.0 40.45 13%.88 164.76

4 12.2 2.9 20.85 56.00 66.00

] 15.4 99.1 42.40 166.00 192.00

() AT 128.3 130.77 632.37 694 .75

7 il 92.8 56.5¢ 263.00 297.00

9 22.8 124.7 117.83 638.00 702.00
10 23.6 106.0 98.38 471.34 521.18
11 12.6 86.6 23.66 56.400 66.00
12 12.2 82.3 18.43 29.52 30.48
13 21.7 97.8 75.54 308.24 344.52
14 25.6 109.6 107.83 520.89 573.88
i5 1&.5 79.4 48.32 184.36 214.35
16 28.0 120.7 143.51 731.47 791.86
17 33.9 il 24 A9 259.91 1558.32 1654.51
18 29.1 128.0 178.69 875.09 1061.50
18 14.2 89.2 28.81 71.85 82.11
20 3.3 128.0 220.75% 1272.38 1368.34
21 18.9 1X3u2 66,54 315.46 357.86
22 18,7 80.6 70.49 315.46 350,72
23 16.1 69.9 32.81 11 [ 5 132,74
24 24.0 83.2 92.64 434.17 476.76
25 13.8 46.6 21.81 82.17 92.45
26 15,0 81.4 Y, 1% 11211 125.51
27 21.3 1DY.3 92.56 454.82 504.66
28 Vi3 87.9 46,96 178.20 201.9¢6
29 i2.2 52.8 RS 25.39 30.46
30 19.7 83.7 79.85 365.01 404 .45
31 14.6 66.6 30.45 117.27 132.74
32 16.9 92.8 49.20 195,72 223.65
33 287 i26.0 178.91 978.18 1063.57
34 18.9 97.1 56.62 223.59 248.45
S 15.4 i YN 38.1¢ 135.85 158.57
36 25,2 99.4 141.84 Tde.3l 789.80
37 36.6 150.3 385.55 2445.04 2593.61
38 i o I 106.3 88.63 444.50 492 .26
39 18.1 93,2 70,81 319.59 357.96
40 20.9 93.8 90.49 421.79 469.53
41 29.5 111.9 179.82 1007.09 1084.23
42 26.4 107.6 133,98 708.7¢6 768.13
43 24.4 107.0 117.15 592.11 654.46
44 24.8 109.9 132 3% 537.40 592.47
45 22.8 100.4 87.00 398.05 438.54
46 24.4 106.6 111.24 573.00 628.00
47 281 139.8 223.33 1313.00 1411.00
48 18.9 97.4 67.64 330.00 373,00
49 20.1 16,1 94.63 478.00 537,00
20 22.8 13¢.86 109,09 556,08 621.40

Notas:

Tree number 8 not used.

Standard Volume Table Outliers - Smalians, tree 29; Scribners and Int'l
1/4", trees 12 and 29.

Local Volume Table Outliers - Smalians, tree 12; Scribners and Int'l
1/4", trees 12 and 29.

Table D1. Sample tree data for pondercsa pine at Boggs Mountain
Damonstration State Forest.



YOUNG GROWTH SUGAR FPINE
Sample Tree data

Total Numbar Smalians Scribnars Int'1l 1/4”
Traa Dbhob Height of logs Voelume Volume Volume
Numbaexr {inches) {feat} and 1/2 log {cu. ft.) (bd. f£ft.) (bd. ft.)
1 X5 8 68 ) 28.4 86 g7
2 14.2 80 2,0 31,7 107 126
3 11.0 65 Y. 17.2 45 S5&
4 13.4 81 1.0 25.9 72 82
5 33,1 107 4.5 166.4 883 951
6 25.6 L3 4.5 123.0 611 668
7 24.0 105 4.0 97.4 414 461
8 189 110 3,0 277 s ik
9 20.5 87 2.5 555 227 257
10 26.8 97 4.0 128.3 605 660
11 18.9 76 1.0 36.8 120 133
12 26.0 97 3.5 T0E-2 470 520
13 28.5 105 4.0 YA e 844 509
14 19.7 24 ] 65.1 287 320
15 16.1 83 2.0 45.6 197 220
16 33.9 130 6.0 236.5 1323 1421
17 7 B 80 25 59.7 224 248
18 39.0 108 BB 291.4 1711 1814
19 11.0 53 0.5 1 [
20 18.1 75 2.0 44.7 163 184
21 24.0 97 = P 85.3 331 367
22 i15.0 61 ) 31.8 Ji2 126
23 18.8 69 2.0 48.5 193 215
24 al.n 99 4.0 167.9 8902 969
25 29.1 116 4.5 191.9 1059 1l 73
26 13.0 45 1.0 21.3
27 14.86 72 1.5 29.8 1de 1 E01)
28 18.9 85 st 44 .2 158 177
29 16.5 1y z.5 41.8 164 186
30 1158 59 0.5 16.7 37 41
31 20.9 99 4.0 84.0 394 441
2 13.8 69 =5 26.8 98 112
33 24.8 90 2.5 4l ) 581 631
34 47.6 125 6.0 435.3 2579 2710
35 30.3 113 b 204.2 1147 1230
36 24.8 113 4.5 108.1 538 595
37 28.0 118 4.5 142.6 690 750
38 14.2 74 1.0 26.5 68 78
39 373 66 EeS 34.8 121 139
40 22.8 109 4.5 103.2 915 570
41 20.5 107 4.0 84.5 372 418
42 29.9 103 4.5 163.2 B42 907
43 24.4 89 3.5 90.5 377 417
44 26.0 97 4.0 106.6 484 535
NHotae:

Standard Volume Table Outliers ~ Smalians, tree 8; Scribners and Int'l
1/4", trees 19 and 26.

Local Velume Table Qutliers ~ Smalians, tree B8; Scribners and Int'l
1/4", trees 19 and 26.

Tabla D2. Sample tree data for sugar pine at Boggs Mountain
Demonstration State Forest.



YOUNG GROWTH DOUGLAS-FIR
Sample Tree data

Total Number Smalians Scribners Int'1l 1/4"
Trae Dbhob Balight of logs Volume Voluma Voluma
Number {inchas) {(faat} and 1/2 logs {cu. f£t.} {bd. f£.) {bd. £t.)
it 20 101 W) 6G.7 236 269
2 25 101 4.0 96.0 441 480
3 29 93 Ha5 102.7 434 481
4 23 107 4.0 149.8 763 825
5 28 85 4.0 108.6 514 567
23 14 68 1.5 28.7 106 118
7 15 67 A 13 24.2 41
8 12 61 0.5 12,1 18
9 20 a5 20 ST.7 255 282
10 13 67 2,5 17 B 41
1 28 95 AlH 108.5 456 498
72 24 il9e 4.5 104.1 499 550
13 25 118 4.5 123.4 637 698
14 22 110 4.0 89.3 430 479
15 15 15 2.5 BZLE 129 148
16 4§55 87 2.5 44 .7 185 212
T2 32 125 4.5 158.5 782 852
18 21 91 3.5 80.7 382 420
1% 13 61 1.5 27.5 112 126
20 22 80 320 67.9 292 327
21 20 78 2.5 523 238 265
22 18 57 1.0 27.0 86 a7
23 35 109 S 213.7 1159 1242
24 27 98 4.0 1139.0 577 630
25 19 84 2 i 57.9 267 302
26 21 T 15 28.2 90 102
27 14 73 1.5 29.3 L3 133
28 28 108 4.0 137.7 716 776
29 23 a8 4.0 80.2 3sel 436
30 24 102 4.5 109.8 5289 582
31 12 64 155 22.4 83 89
32 20 95 L 68.1 < il 348
33 19 88 o] 50.9 185 212
34 19 a1 3.0 62.4 287 323
35 15 &7 155 27.1 83 899
36 20 38 3.0 59.5 254 : 288
ay 34 129 6.0 3221 1959 2075
38 23 91 % 78.¢9 386 427
39 14 66 1.5 <.t [y 8} i22 141
40 14 81 8 e 26.7 86 99
41 22 106 4.0 90.5 456 505
42 18 68 1.5 36.8 139 158
43 16 62 145 31.0 112 126
44 19 64 2:0 43.9 igsg 231
45 17 80 2.0 46,9 207 232
46 25 92 ) 83.5 350 387
47 31 122 L 178.6 949 1026
48 22 104 4.5 100.5 531 585
49 30 114 4.5 1Sy 756 822
50 20 105 3.5 0.1 298 338
5 22 101 4.0 91.5 441 490
Notaa:
Standard Volume Table Outliers - Smalians, tree 37; Int'l 1/4%, trees 7, 8,
10, and 37.

Local Veolume Table Outliers - Smalians, tree 37; Int'l 1/4", trees To 8 & 10.

Table D3. Sample tree data for Douglas-fir at Boggs Mountain

Demonastration State Forast.



CANYON LIVE OAK

Sample Tree Data

Total Total Wood Saw-log
Tree DBHob Height Volume Volume Volume
No. {inches) (feet) (cu. ft.) {cu. ft.) {cu. ft.)
1 11.8 33 11.8 Tadl 0.0
2 15.8 60 30.8 22,6 N
d 13.0 46 18.7 13.8 L2
4 4.7 31
5 5.5 26 2.5 1.8 0.0
6 e 38 10.8 Tl 0.0
7 7.9 32 55 3.2 0.0
8 6.7 39 4.8 2.8 0.0
S 10.6 44 11.8 8.5 0.0
10 16.9 45 48.7 36.4 26.5
11 6.7 35 SN2 3.4 0.0
12 1 F e 48 55.4 44.1 2952
13 2.2 35 25575 18.2 2.3
14 8.7 32 T b 0.0
15 15.0 42 27.8 19.4 13.4
16 19.7 56 67.2 50.2 < i A0
17 12.2 45 7.3 12.4 7.4
18 2306 65 84.9 67 .1 49.8
13 13.4 35 20.3 15.2 10.2
20 6.7 30 5.2 i, 0.0
21 ¥ 37 5.6 i 0.0
22 8.5 38 132 21 5] 0.0
iat 11,0 38 14.7 10.6 71
24 9.8 50 9.0 Bl 0.0
25 11.4 42 1=y
26 13.8 47 34.3 26.1 22.6
27 7.8 53 ULl 8.5 0.0
28 14.6 50 25k 18.4 13.4
29 13.4 72 40.2 5. 8 276
30 16.5 57 56.9 44.5 34.6
31 10.2 39 15.6 13.3 0.0
32 5.4 68 36.2 25.8 22
33 15.4 80 45.0 35.7 28.3
34 234 63 123.8 100.3 63.6
35 728 38 6.1 4.2 0.0
36 26.0 65 1P 938.2 90.4
NQTES :

Standard Volume Table Qutliers - Total and Weood Volumes,

Trees 4 and 25.

Local Volume Table Qultiers - Total and Wood Volumes,

Trees 4 and 25.

Table D4. Sample tree data for canyon live oak at Boggs

Mountain Demconstration State Forest.

D-5



BLACK OAK

Sample Tree Data

D-6

Total Total Wood Saw-log
Trae DEHob Height Volume Voluma Volume
No . {inchas} {faat) {cu. ft.} {cu. Fft.3) {cu. ££.)
1 3.8 41 22.5 17.0 0.0
2 12.6 58 29.8 20.6 1%.1
3 13.0 47 21.9 14.8 12.4
4 13.4 59 36.6 27.1 26.5
5 1 [ {55 67 b ] 40.5 26.5
6 g2 37 0.0
7 122 56 22.5 16.4 14.5
8 9.1 44 10.1 6.9 0.0
a T 10 33 6.5 4.4 0.0
10 et 50 29.3 anol 18.8
11 17.3 51 48.3 36.0 353.2
12 14.86 42 25.7 17.8 1.5
13 12.6 75 BT 28.2 20.1
14 11.0 52 2B 18.0 173
15 13.8 47 30.2 ¥ 17.0
16 Ls 23 0.0
17 B.7 39 11.8 T2 0.0
18 (TR 26 Fed 2.7 0.0
19 2.8 60 19.9 14.'5 0.8
20 13.8 46 33.2 24.4 2952
21 8] 34 6.8 4.5 6.0
22 11.4 39 13.1 8.9 B8
23 12.¢6 45 27.86 18.6 16.6
24 L 23 5.8 i 0.0
25 ¢.8 40 14.0 S 0.0
26 o [ FR 49 67.7 5l.4 38.5
27 .8 33 0.0
28 15.0 59 43.0 22.5 iy N
28 9.8 40 10:3 T3 0.0
30 11.4 61 28.1 20.2 16.6 -
31 26.4 63 87.1 61.8 51.6
32 15.4 43 20.8 13.5 0.0
33 18.%9 68 42.0 28.8 16.2
34 323 88 187.4 145.7 139.1
35 20.9 66 Lo 43.9 40.3
36 58 28 2.0 1l 0.0
37 5.9 28 L4 Bk 0.0
38 T 36 6.9 4.8 0.0
39 18.3 67 75.2 Ly 51.2
40 23.2 80 169.2 1312 122.58
41 18.5 71 57.2 42 .8 39.6
42 2 92 186.5 145.4 129.6
43 1540 17 49.3 38.0 37.4
44 8.3 45 7.5 5.1 0.0
45 9.4 49 i WL 1d=10 0.0
46 14.2 44 39.7% 28.7 26.8
47 27.6 87 155.0 119.4 109.8
NOTES:
Standard Velume Table Outliers - Total and Wood Volumes, Trees 6, 16, 27.
Local Volume Table Oultiers - Total and Wood Volumes, Trees 6, 16, 27.

Table D5S. Sample tree data for black cak at Boggs Mountain

Demonstration State Forest.



PACIFIC MADRONE
Sample Tree Data

Total Total Wood Saw-log

Tree DBHeob Height Volume Volume Volume

No. {(inches) (feet) (cu, ft.) (cu. ft.) (cu, ft.
1 169 53.8 50.3 41.6 AE
2 14,2 44.6 29.4 24.2 YEF
3 15.4 43.0 28.6 24.0 13.8
4 11.4 26:3 10.8 8.2 0.0
5 10.6 27::2 i1 S 8.9 0.0
6 11.8 40.7 e Byt 8.9 5.7
7 F o5 39.0 12 .7 9.3 0.0
8 9.1 38.4 10.4 7.5 0.0
9 4.3 21.3 L 1.0 0.0
10 10.6 41.3 16.7 12,9 0.0
L3l 13,0 48.9 34.5 Z S 22.3
12 ol 36.4 5.7 4.2 0.0
13 8.3 el 7.7 6.3 0.0
14 15 T T 51.7 43.3 36.7
15 17.3 62.0 57.0 49.8 40.3
186 14.6 Flin D 47.6 41.8 28.6
37 1[0 65.0 26.8 23.4 18.0
18 Bl 48.9 4.7 3.6 0.0
19 =il 58.4 16.9 14.7 0.0
20 J10.8 44.3 28.8 2B T 3
21 15.8 64.6 26.2 2203 15,8
22 20.9 70.5 81.4 T 65.0
23 A 48.2 16.1 12.8 7.1
24 Ehesl 371 2.1 6.4 0.0
25 1510 73.8 £8.8 61.3 49.1
26 185 65.9 57.8 50.5 45.9
27 9.8 37.7 13.5 10.7 0.0
28 5.9 36.4 3.3 2l 0.0
29 6.3 26,9 3.3 &S 0.0
30 10.2 S22 13.8 i B 0.0
S5 7.9 48.5 10,2 9«0 0.0
32 S 36.1 558 2.7 0.0
33 16.1 53.8 SZod 27.8 22.6
34 o 337 (0 54.5 36.0 29.9 24.4
33 18.9 66.9 90.7 80.5 7.3

NOTES:

Standard Volume Table Qutliers - No outliers.
Local Volume Table Qultiers - No cutliers.

Table D6. Sample tree data for Pacific madrone at Boggs
Mountain Demonstration State Forest.



APPENDIX E

Root Mean Squared Error and
Aggregate Difference Tests



RONDEROSE FINN
Bigge Htn. DemooACratiin S5 sie foreal|
lLocal lcubjic fead| Local |Scribner board feeb) stapdard (cublc feet}) Standard [(Scribner boetd feer)
Tree Dl Tobal HE Kot lmated Actual LE i Eat Lmatad hctual Squared Kstinated Actual Squared Eotloated Actual Aquared
ST LTS S SN T SN "W - LUKV S BT
b 0 119.7 $1.0% 17.01 198,17 421.92 3L0.%7 1311.30 9743 T Bl L& & LRI 19348.52
2 i 130.6 166,06 180,12 2.75 206.03 855,53 A5h0, 63 172.08 167,19 La il 9§54 E384.13
| 1 a3.0 1563 i0. 56 3i.nB 180.22 139.49 1658.013 45.59 h. 3 25. M 176.92 140054
4 | 12.58 20.40 20.85 9.20 6£2.83 56.00 16.71 20.66 20.8% b.04 64.07 £5.11
B | 5.1 BE.4T 42.40 15. %1 131.6D 166.-00 1183.21 1%.85 42,40 £.50 143.84 191.17
& F 128,13 .48 131.07 Sd8.04 Bk, 39 635,21 JESLB. 40 160.14 13..07 B4l 32 B53.7% 47777, 40
T o SE. N .48 56.59 50.51 184.07 263.00 4751.00 50.57 56.59 X6 198.82 1119. 62
] -8 1247 9955 117.93 331,91 LR L] E3B.00 AT422.92 107.35% 117.92 Iha-94 507.61 1i001.02
19 ] I06.0 108. %6 98.61 97.13 526 89 113, 0% 2854.04% 0r. %0 499. 61 N, E21.86]1 2354.61
1 ] 36. & 22.11 23.68 2.42 69.60 5&.0Q 1R4.891 24.99 231.66 a.1% TE. 04 £01.73
i 2 B2.3 20. 40 18.4% 3.65 62.83 26.30 119%2.93 21.92 18.4% 11.81 6. T8 L 1558, §1
=1 -7 57.8 B7.03 5,72 127.95 358,14 30B.05 T965.54 B5.14 T5.72 BB.12 350. 38 - 6640 486
1 1 109.6 132.81 1a8.09 £11.45 £81.81 bEe. 97 151%9. 68 130,25 108.089 491,38 (13 13 baz.ev Z1282.80
15 o 79.4 13.39 46.44 10,85 167.67 184,18 ] 42.38 1844 36,78 161.95 1418 43419
16 -0 128.7 166.046 141.85 433, 64 98,03 134,598 2925%. 0 165,50 143.85 486.2& 03,58 734.98 28427 . 6%
17 -9 121.% 269.71 260.48% LE-1] 1679. 56 1E67. 4] 12578. 20 288,18 260.49 2B. 46 1587 .49 LGET.41 403, 42
ie o 126.0 184,49 1r9.10 28,05 1025, 20 5H0.21 3020.31 186,51 119,10 &81.03 1046.22 980. 21 4353.53
1 I | 9.2 2%.78 “0.83 D.1% 191.70 19.90 S48, 38 31.7% 2§.04 B.20 108.70 10,90 1428.56
20 " 128.0 224.61 221.28 11.24 1336, 62 1279.54 2608.10 232, 221.1786 1.18 1313. 83 1279.54 1175.84
21 -9 113.2 €1, 67 66.70 25.33 256.83 J16.1& isz2d.20 £7.31 E6.70 0.39 275.82 3l6.16 1321.98
22 .7 90.6 L3 10.66 h.ole 292.92, 3i6.1¢ 6. 44 T0.68 17,81 205,65 3l6.1¢ 931.06
23 -3 9.5 il . I% 32.90 72.08 154.60 136.63 3704 32.50 24.43 142.86 116.63 €17, 60
24 -4 93.2 183:.18 92.04 109,62 555.70 435. 68 104.83 92.66 143.25 517.16 435,68 6E38. 68
25 B 16.6 PN 21 .88 34.28 521.88 @1.30 22.01 21. 88 0.02 75.11 Bl.30 3a.22
13 o 51.8 LR 1. 80 5.52 121.04 111,43 37,38 L. B0 .14 112,54 111.43 145,55
27 3 107.1 AF. &N §2.78 3. 98 375.30 456 46 BE.35 32.78 55.0% 3py.51 456,486 5004._68
29 I 52.8 FU T 12.76 58.40 £2.83 24.14 17.82 12.76 25.59% 55,70 24,14 996,06
30 .2 43.7 [ ] BO. 04 136.00 92,52 366.05 64.0% B0 04 256.50 275,83 366.05 B138.85
3 -B Bk.6 3,83 A0 .53 1.592 111.08 118,83 .80 29.44 3%.53 1.20 103,47 116.%3 PR TR EY
az ¥ 92.8 LS ] 19.33 £.97 180,22 155.61 234,82 4805 49,33 1.64 185, 94 195,61 94,32
a1 i 126.0 17834 179,32 1.34 990.02 83,386 UL 180.03 178.32 0.50 998,58 9683. 36 #31.85
34 -5 57.1 6147 56,76 24.0% 256,03 223.87 1088, 65 2. 60 56.7& 35.03 76).50 223,67 1430.8%
s AL TLTE 36,47 38. 29 3.3 131.60 135.34 13.95 i4.22 38.29 16.54 124,54 1356.34 11&.58
36 w2 8.4 127, ¥l 142.17 208.26 648,61 Tee.78 585,18 120.24 142.17 8116 612,139 129.18 13691 . 64
iz & 150.3 328,10 386.42 33z23.08 2160.89 24€60.11 BRE3], 30 335.11 386,42 2629%.16 2189.9¢ 2460.11 J2983_25
g & 10&6.3 75.51 &8.30 51.99 332.15 446.07 12932.587 TR.14 BB.30 3E. 71 J43.84 446.07 10447.30
39 = $3.2 55. 37 To. 98 243.10 223.54 320.32 928%.50 55.82 T0.98 226.80 2XE.M4 320,32 BIST.5Y
i .8 91.8 .34 &4, 70 131.289 353.37 423.2) 487678 TE&. 51 so.70 180.29 344.03 423,21 B2EE 52
i1 & 111.9 150, %1 1ma. %83 111.04 1080,52 x012.45 1687. 94 180,87 180.23 $.41 1025.37 10L2.45 166.83
12 - 107.6 143, 'H 13 .59 ag&.u53 163.73 TDR.T7E 2022.35 138.42 134.29 11,04 Tk 69 M. 212.38
13 1 107.0 117.7% 100.42 0.10 504,84 592,11 52.8) 115,05 117.42 147 575.86 584,68 35414
LL] 8 108.5 122,40 15857 102.05 BlE.28 E17.4D &£222.46 121.463 112.37 BZ.02 Bil. 06 539,60 S5106.18
45 & 100.4 3 ik 3t 142, 8% A0 L0 398,04 5190.19 VE. 65 87,21 e G 459,25 38930 359298
1€ 1 106.6 117.%3 IBLila 13,45 SH4 .84 513,00 lap.25 115,65 11L.0% 20 3z 574.91 513,40 3. 85
47 | 139.8 117,63 221.33 2097.812 BEE .37 1313.90 1066ED.14 188 . 4% 223.13 1219 49 1041.33 1313.0D0 J3IE0T .02
LL:| -2 7.4 Ei. €3 67,64 35,42 256.94 330,00 5338.22 62,78 67, 84 23.58 261,51 330.00 4E32. 42
8 =4 116.1 13, 0% 94 63 L8, 21 3.2 418,90 2733650 TR.1E e 63 i 330.86 478,00 L9561, 09
S—1 S - E— - | T LI B— L T .52 1 229,10 261,43 4540.80 ) Q9. 34 108 34 .ok 515,85 hEl.4] IR 32
Bak i tad Acbual Hgquacmd Eok luatad Actual Squaxed Eutimatad Mrtusl Heopim x wed Eastimatad Actual Hepamzad
(gu, fr.) fou, fh.) Differance | fcu, ft.) fou, fr.) Differance lou. FE.) lew. fE.d Diffacence fcn, St .} s EE Diffexance
Sum 4685, 46 4713.7 10762.1 TIRET.L 24033.0 496656, 27F 4698. 40 4713. 69 BTLO. 86 23048.97 24042.40 4126549.81
Cewnt 8.0 8.0 LAY 8.0 8.0 18.400 46,06 48,00 48.00 L] 46,08 48.00
Average P L la347, 84 181,48 B603.12
oy — v - [—riwrm
RME {4} ; 193,29 .}
Aggregats | Prm—— —— ey r
i R — H] .83 = Lo . HIN-TE
Kakle E1. Root mean squared scror snd aggcegats difference tests for pondszosa pine uslng wolums squations developsd at. BHDSF {PLllebury and Pryor 1063).
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PONDEROSA PINE

Northern Califeornia

E-3

Standard (cublc feet)

Standard (Scribner board feet)

Tree Dbh Total Ht Ratimated Actual Squared Eatimsted Actual Squared
Mo, | (inches)  (faet) feca, ££.) feu, f££.5 Differepce { {cu. f£E.1  {cu, ££.}  Difference |

1 22.0 119.7 108 77 965 £26 =y ieF 98197
2 28.0 13G.6 191 168 320 1218 856 131143
3 16.9 83.0 43 i 7 206 139 4445
4 12.2 72.5 19 21 2 81 56 605
=) 15.4 99.1 43 42 o] 210 166 1916
6 2T.2 128.3 Ty 131 2070 1113 635 2279498
7 T 92.8 51 57 32 253 263 92
9 22.8 124.7 121 11 9 713 638 6259
10 23.6 106.0 108 99 108 621 473 21795
e 12.6 86.6 25 24 2 111 6 29B2
12 12.2 82,3 22 18 14 26 28 4575
13 2147 97.8 84 78 70 455 309 21317
14 25.86 109.5% 133 i08 600 781 523 66831
15 1,5 79.4 39 48 B4 184 184 0
16 28.0 120.7 195 144 982 1094 735 128746
17 33.9 121.7 260 280 1 1720 1567 23377
18 23.1 128.0 203 179 551 1303 980 104049
19 14.2 89,2 a3 29 14 151 71 6441
20 = 5 i 128.0 237 221 241 1559 1280 78231
21 18.9 1132 75 67 65 406 316 8104
22 19.7 90.6 Y| 7 44 329 316 153
23 16.1 69.9 33 33 V] 146 117 BEQ
24 24.0 93,2 98 93 30 541 436 11024
25 13,8 16.6 16 22 1 58 81 534
26 15.0 97.3 40 32 63 194 111 6819
27 21.3 107.3 83 93 11 495 456 1499
25 12,2 52.8 14 13 ol 52 24 790
30 19,7 83.7 59 80 447 295 366 S044
31 14,6 66.6 25 a1 27 108 117 77
32 16.9 92,8 43 49 o 240 196 2001
33 28,7 126.0 194 172 213 1236 983 63864
34 18.9 97.1 64 57 18 32% 224 11166
a5 X5, 4 o -] i 38 63 134 135 1
36 25.2 99.4 11e 142 689 660 130 4881
37 36.6 150,3 380 386 47 2749 2460 813477
38 20.5 106.3 82 68 191 448 446 5
35 1B8.1 93.2 56 71 228 282 zo 1459
40 20.9 93.8 75 91 235 335 423 808
41 29.5 11149 180 18C o 1118 1012 11165
42 26.4 107.6 138 134 "L B19 712 11414
43 24.4 107.0 118 7 i ] 678 545 6904
44 24.8 109.9 125 113 152 730 540 36209
45 22.8 100.4 96 87 75 531 399 17424
46 24.4 106.6 117 113 25 674 T3 10262
47 28,7 1329.8 216 223 S5 1421 1313 11610
48 18.9 97.4 64 68 15 w1 | 330 1
45 20.1 116.1 87 95 &0 485 478 46
59 22.8 130.8 127 109 302 162 S61 40048

Estimated Actual Scuared Estimated Actual Squared

icu. ft.) i

Sum 4896, 97 4713.69 9460, 62 29144.5 24042 .4 1277652.08

Count 48.00 48.00 48,00 48.0 48.0 48.00

Average 197,10 26617.75

Rpot 1 1 15

S (%) i Eg g: | igg §§

Aggragatae
IDifference (%) [ 2,29 f 21.22
Table E2.

Root mean squared srror and aggregate diffarence tests for pondercss pine uaing
volume equations developed in Northern California by Waenszel 1977.




EUGAR FINE

Suggk Mrn. Demonatratlon State Focear

ocal (cupic feet| lacal {Scrlbner board [mei Standara ifubis foei) Standard (Scribner bocard feet}

Teww Dbk Twtal He Eatimated Actual Sguazred s s il F e By mibi Bakloated Bl Bipinamil Emt imated hctom i Ao el

[ - = | e, )l BRL Iy, £3.1 letic %) oLEd

1 &7.91 35 28 1% 113 1188 3 28 23 104 L1 239
2 15,7132 27 32 ip 1] 147 163 1] iz 3 4% 1a7 BT
3 §5.29 L& T 5 i1 45 13 LE i1 2 i3 45 4
] ag. 1 F1 i€ 4 1 T2 6 27 26 1 L1 i 280
5 106 w3 207 Lk 1476 1107 383 54531 LaT lés §42 L3S BEY 23139
1 LaF.H] 112 L 115 Y] £11 BEE3 Hi LES [’} EQ% 611 ]
T 10&, 66 a7 51 1 29 414 2113 103 37 25 47149 414 43490
] 10021 S L5} L+ 0y 27 46715 117 (¥ 15 294 277 276
9 LR LT A1 L &) 2BE 227 14689 (-1 57 51 262 227 1263
1q L 125 1 La B33 &05 141 121 128 LR 563 605 1740
11 T dd 54 n 111 108 120 TT80 52 37 37 14 IR0 1645
12 Wb Lis 1ol LI 542 170 Soa8 114 105 &5 525 170 2580
13 LEA B 158 1TE &7 185 ad4 2176 155 1711 247 7 Bad 4425
14 $3.54 &0 &5 18 236 87 2569 (1 Gh 1 N2z 287 E20
15 83.08 3t L 3] 134 197 1462 40 46 3 a2 157 WIS
16 129.54% 219 237 292 1159 1323 15453 235 237 1 Lhae 1323 5574
17 19,72 T2 60 153 287 224 5371 67 50 53 ifis 224 991
18 107.594 Eln 231 253 LE28 1711 13782 275 291 2&2 LRI 1711 3119&
19 52.82 1s iz 11 41 15 696 14 13 4 13 15 317
20 F5.44 1% 45 210 184 163 135 11 45 5 164 163 .
21 96.78 at 85 izs 428 331 9440 a7 BE 147 LEL] 331 14577
22 €1.3% RS 32 a 103 k2 EL 28 32 15 a1 112 85
23 E8.90 54 50 24 209 193 256 48 50 2 18] 183 993
24 99.41 1835 188 278 965 902 1618 170 168 5 42 02 3535
25 115.81 153 182 1HOT TE 1059 87213 162 181 916 BE4 1059 420089
26 45.28 22 21 1 E1 ) 30 1426 17 21 18 14 30 20
27 j2.18 ] kL] 0 96 106 106 30 a0 ] 52 lo6 i55
28 B4.57 54 44 103 98 158 2610 55 14 124 Rl 158 2814
i} 6.7 0 42 = 140 164 50 40 12 5 118 164 TH4
3 58,73 i# 17 1 A1 a7 20l 1 i "} LL) ar S5d
31 98,75 (1] B4 227 281 39 12783 15 By ar el 154 52493
3z 69,22 26 27 2 a1 58 281 26 4 i 8 98 393
33 90.22 104 121 285 171 L8l 12013 99 121 487 T 1.3 23558
4 125.00 497 43% 3759 3337 2579 574070 453 418 329 21949 2579 136481
35 112.86 1é6 204 1282 (:2-11] 1147 B2EIS 1712 04 1040 08 1147 LR K]
EL] 112.86 104 108 16 41 538 4515 15 108 51 11 38 w07
7 118.11 133 143 15 &74 650 250 151 143 &9 1498 630 11455
kL J3.82 27 28 1 1 113 408 28 L] 3 0 1] 503
EE 65,94 14 35 L] 161 121 15686 EL] kL) 19 124 121 11
¢ 10%.25 85 103 3i3 k11 515 21725 96 103 57 LR E15 4218
41 106,63 &6 35 3ED 265 312 11444 T8 &5 18 319 312 114%
12 1p3.az 13 162 0 ®27 B4z 220 157 163 3 e 842 3561
i3 B9 24 100 L] L 4ik 317 5226 [ L] 90 i3 406 311 841
T 97,11 116 a7 L oil 384 Jiz2 11 1 S8 8231 L1-E 145
Bt it wd Aotnal, Lquaxed Kot Lmat ad Aotual Bquared Ratlmatad Actual Bquared Eaticated Actual Fquazad

oy s 2 I fou, £t ) Diffacance fon, £t} fou, £t} piEEmcanca fzn, £t.1 ica, f£t.1 Dliferance icn, fE.3 fcw, fL.d Diffscance

4244.01 4216. 36 12026.63 20019.23 20575.54 965710.53 4205.24 4216.36 5629.121 20504.59 20575.54 394452.26

44.00 44.00 44.490 44.00 44.00 44,00 44.00 44.00 44.00 44.00 44.00 44,00

272.33 219%47.87 10084 4964 .82

SRR V¥ . L LS .

[ 3.5 £ C I T

066 1,18 —0. 26 BT

Table E3. Root mean squared szror and aggcsgate difference tasts for augar pine using volume squatlons developed at BMDSY (Pillsbury and Foyerx 1083).
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JUGAR PINR
Northern Califernia
Standard (cubic feet) Standard {Scribner beocard feet)
Tres Dbh Total Ht Estimated Actual Squared Eatimated Actual Squared
— . .  (ou, L£.)  (cu, £t} Difference | (cu, £t} (cu, £f£.}) Difference |
1 15.8 67.9 30 28 3 135 Bé 2341
2 14.2 i ik 28 32 17 129 107 493
] 11.0 65.3 14 e 13 56 45 132
4 13.4 BO.7 25 26 2 115 72 1882
5 33.1 107.0 213 166 2144 1307 883 179208
1 29,86 1128 129 123 40 T3 611 26369
7 24.0 104.7 106 97 79 610 414 38760
8 18,9 11002 67 62 22 i7e 271 9753
9 20.5 573 65 57 68 337 227 12100
10 26.4@ 97.4 1286 128 7 716 605 12365
11 18.9 6.4 49 37 145 237 120 13703
12 26,0 97,4 118 105 151 668 470 39143
I3 29,8 105.0 185 171 39 984 B44 19727
14 19.7 93,5 63 65 3 336 287 2423
15 16.1 B83.0 38 46 64 183 157 183
16 3.5 129.6 264 237 753 1755 1323 186537
1 21.3 79,7 65 60 27 328 224 10872
18 39.0 107.9 304 291 146 1928 1711 46907
19 11.0 52.8 11 12 0 43 15 801
20 18.1 7% 44 45 0 212 163 2412
21 24,0 96.% 99 B3 196 55% 331 49451
22 15.0 61.4 25 32 51 105 112 45
23 18.9 68.9 45 50 24 208 193 250
24 31.5 99.4 is0 168 151 1066 302 27013
25 29.1 115.8 174 192 310 1079 1059 412
Z6 13.0 45.3 14 21 53 52 30 587
27 14.6 72.2 27 30 9 122 106 246
28 18.9 B85.0 53 14 B2é& 271 158 12839
29 16.5 76.8 37 42 23 176 164 145
30 11.8 58.7 14 17 o 58 37 451
31 20.9 38.8 75 84 79 411 394 291
32 13.8 69,2 23 27 15 102 98 1%
33 24.8 80.2 100 121 444 545 281 1260
34 47.6 125.0 526 435 8290 3672 2579 1134867
35 30.3 112.9 185 204 353 1144 1147 10
36 24.8 112.9 121 108 174 722 538 33711
37 28.0 118.1 162 143 396 10G6 690 99621
38 14.2 73.8 26 26 a 17 68 2461
39 BT ) 65.9 36 35 L 161 ' 121 1635
40 22.8 109,3 99 i03 17 573 515 i394
41 20,5 106.6 k) 85 56 433 372 3706
42 29.9 103,0 167 163 12 991 B42 22118
43 24.4 89.2 96 90 28 519 377 20058
44 28.0 a7l 118 107 121 265 484 22873
Estimated Actual Squared Ratimated Actual Squared
{gy, £t} [cn, £t.1 Differance | f(cu, ft.) {cu, ££.) Diffarence |
Sum 4401.98 4216.36 14628.56 25980, 88 20575.54 2113525.12
Count 44,00 44,00 44,00 44.00 44,00 44.00
Avarage 332.47 48034.66
Root 1 1
Res (%) —vrre ey Trye
Aggragate
IDiffsrence (%) 4,40 | 26,27
Table EA.

Root mean squared srror and aggregate difference taests for sugar pine
using volume equations developed in Northern California by Wensel 1977.



DOUGLAR  WIR
Boggs Mtn. Demopdfrallon 3tate Fasiat)
1 . |
Local lcuble tedl| I Lacal (Scribner board feet) Standard (cubic fewi) Standagd| |Meiibner board feet)
- . - = 1 o s o —

Traa Dbh Total He Eat laatad ACEUAL aaced L PERE T T ) Agtnal Squared Estimated Rarinim e [TEFF T Aotoml Sgquared
Hz ~bipches) - . - BASS
| 20.5 100.7 65 61 1% 274 236 1468 T2 L3} 136 | 186 E6TT
i 4.8 Lo, ¥ 100 6 17 45% 141 Fud 109 96 13 LIE 441 1004
3 25.1 [k M) 144 1] 1140 e B34 T4127 121 103 335 sS4 434 24871
1 12.7 10%.% 188 IaE 1A 862 i 9247 187 150 98 90% 143 21162
5 28.0 85.1 131 10§ 1 4§ 632 1% ] 14073 115 los LR 559 Sl4 2le0
6 1.2 &1.6 F1] Il 1 1492 (1] 13 ar Fi i L1 196 165
1 15.4 £7.3 L] T 8l 127 LR THE 39 24 kL LT 11 3154
[ 11.8 &l.0 18 11 Th 63 L] 1N 18 11 Fa 50 +E ) 963
9 0.1 §5.3 62 a1 a7 261 adhd H [1] 58 L] 241 255 171
10 12.6 (1] i1 1 i1 15 4l 143 22 18 14 €5 11 570
11 2.6 55,8 127 108 185 £0% 456 23427 1123 108 29 Ed6 1456 Blag
i2 4.4 FEEL 7 304 58 wo 199 3ELD 114 104 igo S0 199 €521
1 4.8 Tem.1 100 123 549 155 637 31560 118 123 51 592 637 1557
i 22.4 10§, 6 B8 L1 a1 a5) 430 6260 51 ag 5 433 430 ]
B is.0 T 33 32 1 ils 129 L0& iz 32 o 109 1¢% 358
15 16.9 36.9 42 L1 B 165 185 422 48 L3 1 174 185 128
1y 3.9 184.7 178 158 3ad 9a1 B2 14032 186 158 ez iy Tae ATD26
18 21,3 81.2 ElL Bl 103 o4 ELH BLT2 T a1 113 294 382 HB4S
19 13.4 £1.0 %5 28 9 L1 112 587 22 28 31 &5 112 2228
1] 22,1 8d.4d 7 (1] I5 333 252 LB57 [11 &8 4 270 292 106
Fo 14.7 .8 58 22 L 247 38 B3 &3 b2 ] 03 238 1187
21 15:8 57.4 36 24 T4 136 .13 2452 27 27 1] a3 11 ]
25 M7 108.9 214 214 b3 1125 159 1145 188 214 654 1558 1153 102%5
FL] .2 98.4 123 119 18 56 511 B2 114 119 3a 553 BT 857
25 18.5 §4.3 51 =1 43 09 261! 3351 a5l 58 42 2940 267 LEEY]
26 1.8 0.9 k1] 28 2 110 80 92 2% 28 1 96 g0 26
27 13.8 T3.2 28 i3 L] 95 11 199 27 29 3 a3 117 T8
28 8.4 105.0 i3 13a 4 657 16 3498 130 138 &3 £62 18 2901
29 22.8 87.8 83 90 53 368 39t 543 [.X1 90 35 3Rz 9l 7
30 2.4 191.7 L 1lo 14 440 519 19590 a8 110 139 464 5239 4234
31 1.8 £3.7 1B 22 15 &1 L] 18 1% 23 5 = | LE 905
I 29.1 5.1 €2 1] 19 261 311 2583 (.11 e 3 282 ER B1%
i3 18.5 BY.6 51 51 Q 20% 185 562 53 51 L] 2lz 185 1.0}
34 19.3 W@ =L Ef 15 234 Fin artl &0 62 ] 244 287 1795
L] 15.0 66.9 n 23 a0 118 3 1233 23 27 3 33 Lk I8
386 20.1 at.9 &2 59 & 261 254 49 &1 59 4 252 254 2
37 33.9 120.9 203 32z 14058 1058 1959 B12363 213 322 riglo 1278 19%8 462111
38 23.12 81.12 86 19 54 385 186 [} Bl 9 ] 359 356 To04
39 1.2 $6.3 n 31 9 ro2 122 5 L] 3t FE| 2 122 1631
40 13.8 807 F17 27 4] a5 L1 L1 30 27 12 102 L1 264
41 2]1.7 196.3 ra 1] 250 319 456 18799 LE] 90 Lie} 385 156 5008
42 13.7 £7.9 47 337 -1 186 139 2243 ig 37 i 135 11% 15
13 16.1 £2.3 EL] 31 149 145 112 1Ged 31 31 @ 28 112 182
14 1E.% &40 54 14 100 221 168 14987 41 44 ] 142 lam 2187
45 17.3 BD.1 i 47 3 195 207 1013 44 97 9 1g2 207 1991
16 .8 8l.4 188 LE}] 216 459 ase ile48 91 B4 54 435 350 1285
L 88,7 121.7 163 179 24% ai4 949 168247 171 178 57 363 949 19¢
18 22.4 1p3.% B0 1oy 433 351 LES ErE a7 igL 181 400 B3l 17054
1% 29.5 113.48 144 152 1a 733 TEE 54l 150 152 L] L1+F.} 156 2677
50 Fi 104.7 &2 1 (1] 261 298 1408 13 n & 32 238 GER
5l 22.1 1007 17 L'h) 221 R 441 11361 B2 1 32 371 £41 4535

e naw

Nat  maraa Scrual Squaced Ewt fmatad Actusl Squared Eotlmatwd Rekiima Egusced Eat Leoatowid hotual Boguasred

ST A . Bh. ) Diffszmoca fo, fE.0 fen, £R.) Diffacacce low. fE.1 foae. 2.3 Liff [T - 1,
S AN L.69 #5300 2066651 15057.76 19107, 69 1168659, 50 1zz1.78 AD36. Ob 15450, 70 15049 110 19107, 6% FO7791 .04
Count 51.0% -1 S1.40 51.00 5l.0C 81,408 S1.00 51.00 51.40 El.00 51.00
Average 24057.33 30280 1457348
Raot —lis.ld | il
RME {4} —TTAR
Aggragata e e
IDLffacunce (81 1 -Z1,.20 ST

Table B5. Teat of reliability of volume sgquatlons for Douglas—fir at Boggs Mountain Demcnatratlon State Forsst (Fillsbury and Fryorc).
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DOOCIAS FIER
Northern California

E-7

Standard {cubic feet) Standard (Scribner board feet)

Tres Dibh Total Bt Estimated Actual Squared Estimated Actual Squared
No } {co, ££.1 (cu, £ Diffareance {
1 20.5 100.7 74.23 £0.66 184,11 199,20 235,98 26639.17
2 24.8 100.7 105,52 56.00 90 .65 591,83 441,40 22628_20
3 29.1 93.2 129.48 102.71 716.56 73311 434,17 89368.06
4 32.7 106.6 186.96 14%.81 1379.932 1135,04 763.47 138064.39
| 28,0 95.1 132.98 108.64 205,51 §94.81 513.66 32814.26
& 14.2 67.6 23.80 28.71 24,06 103.53 105.91 5.68
7 15.4 7.3 27.41 24.24 10.07 ¥21.13 41.00 6421.34
8 11.8 61.0 15.14 13,14 4.01 61.18 13.00 1778.86
9 20.1 85.3 549,09 5774 1.83 25%.55 254.56 2024.14
10 12.6 66,6 1B.87 17.43 1.08 79.60 40.848 1499.58
11 27.86 95,5 120.33 108.47 140.67 678.35 455,85 48595,81
12 24.4 119.1 124.49 104.07 416.98 735.40 498,00 55884,90
13 24.8 118.1 126,94 123.35 12.87 750.41 636,50 12976.35
14 22.4 109.5 96,87 89.27 57.82 546.58 430,03 13579.16
15 15.0 74.8 2%.58 32.46 B.29 134.62 128.62 36.00
16 16.9 86.9 44.18 44.71 0.28 217.13 185.40 1006, 92
17 31.9 124,77 214.30 158.48 3115, 60 1362.66 782.05 337110.54
18 21.3 91.2 10.92 BO.65 94,75 372.186 381.53 87.83
1% 13.4 61.0 19.06 27.51 71.239 7918 112.11 1085.92
20 221 B0.4 65.48 67.93 6.01 2. 291.72 1639.79
21 19.7 77.8 51.19 52.34 1.3k 250,61 238.04 157.96
22 15.8 57.4 23.91 27.01 9.59 100.85 86, 30 211.7%
23 34.7 108.9 213.233 213.65 0.10 1321.09 1156.83 26329.54
24 27.2 8.4 121.44 119.01 5.91 689,57 577.00 12673.0%
25 18.5 84,3 $0.17 97.53 60.19 248 .86 267.00 329,1¢
26 14.6 70.9 26,47 28,24 3,53 117.686 90.43 741.50
21 13.8 73.2 24.80 28,25 19.82 110.04 1727 58.33
28 28.4 105.90 141.50 137.71 14,40 B828.52 715.99 12663.11
25 22.8 37.8 87.59 50,21 6.85 477.73 390.82 7554.10
30 24.4 101.7 103.66 109.77 37.37 581.21 529,14 2711.75
3l 11.8 63.7 15.90 22,39 42.10 65.15 83,20 325.87
32 20.1 5.1 67.07 68,10 1.06 352,49 311.33 1694.06
33 18.5 87.6 52.44 50.923 2.29 263.42 185.40 6087.78
34 1.3 51.2 $9.34 £2.39 9.32 304.84 2B6.56 333,99
35 15.0 66,9 26,00 27.14 1.30 114.06 83.20 852.50
36 20.1 B7.9 61.21 59.46 3.07 313.42 253,53 3586.93
37 33.9 128.9 248.72 322,05 5377.46 1620.36 1858.84 114571.40
38 23.2 9.2 83.43 78.54 20.12 446,38 385.66 3686.94
39 14.2 66,3 23.27 30.96 59.13 100,55 122.43 478.78
40 13.8 80.7 2778 26.69 L& 127.38 86.00 1712.64
41 21.7 106.23 87.57 90.49 8.52 485,33 455.85 869,24
42 : i 67.9 36.07 36.76 0.48 164.99 138.94 678.43
43 16.1 62.3 27.592 30.99 12,05 119.90 112.11 60.66
44 18.9 64.0 37.88 43.92 36.50 172.31 188.49 261,76
45 17.3 20.1 41.86 46,89 25,30 201.17 207.07 34,77
16 24.8 91.9 94.83 B83.50 128.35 515.92 350.00 27531.10
47 30.7 121.7 134.51 178.59 253.32 1216.98 949.00 71813.25
48 22.4 103.7 90.84 100.52 93.73 503.23 531.00 771.43
43 29.5 113.8 167.50 152.22 233.48 1016.33 756.00 67774.18
50 20.1 104.7 74.82 70.12 23.03 406.33 298.00 11736.12
21 221 1007 85,07 91,45 40 .73 465, 00 441 .40 So6. 18
Estinated Actusl Squared Estimated Actual Squared
fea., ££.1 { £

Sum 3373.91 4036.00 13073.67 18804 ,59 19107.69 1i73189.81
Count 51.00 51.00 51.00 51.00 51.00 51.00
Avarags 256,35 22773,3%
Rnot 1 1 15 1

RME (%) I ﬁ 25 5

Aggregate
Diffazence (%) | =16.40 [ =1.59
Table E6. Test of raliability of volume equations for Douglas-fir

in Northern California (Wansalas).




CANYON LIVE OAK

LOCAL VOLUME EQUATION LaCAL vaLIMNE DUOATICN LOCAL VAILAINE - EOGATION
wet foipic ERard Zag=lien Voelumns foubils feebl
Tree Dbh Yotal HE Estizated Actual Squared Estimatad Actusl Squarad Estimstad Actual Sgquared
| Numbex | iinchesi (fest) | (cu. ft.§ fcu. £.1 few, ££.)  Differsnce |
1 11.8 33.3% 19 12 52 13 ¥ 40 a a a
2 15.8 63.0 38 31 34 29 23 37 23 18 24
k! 13.0 46,3 24 19 27 17 14 L2 14 13 1
2 4.7 15.% 2 5 Lo 1 3 94 & 0 ]
5 5.5 5.6 4 4 a z 2 o 1 a 0
] ] i8.4 1¢ i1 3 7 L] o il ] ]
7 1.9 13.3 7 g 3 - 3 z a ] o
8 6, 3g. B 5 4] 1 3 0 4] 4] ]
3 10.6 44,0 15 12 9 10 8 3 0 @ ]
1a 16.9 a5.0 43 13 11 ¥ 36 3 27 26 4]
11 6.7 35.4 5 5 1] 3 3 a 0 a 0
12 17.7% 4B.2 51 55 22 39 a4 25 3o 27 i0
15 12.2 35.4 21 24 ] 15 18 13 i2 12 0
14 a.7 33,5 9 g 2 €& 5 0 o a Q
15 18.0 41.7 34 2B 34 25 e 32 20 13 40
L] 15.7 56.4 65 &7 3 52 50 2 410 37 7]
7 3.2 45.0 21 17 11 15 12 8 12 7 19
8 1.6 65.3 101 85 276 a4 67 274 83 50 183
9 13,4 35.4 26 20 29 19 13 12 15 10 22
20 6.7 30.2 5 5 ] 3 & Q 0 & Q
21 7.1 17,1 é & a a 4 0 o il a
22 9.8 2.8 i 13 4 ¥ 10 4 o] 14 [#]
Z3 11.0 38.4 16 15 B ], 11 0 9 K 4
29 5.8 49.5% 12 9 1 8 & 7 0 9] 0
25 ik | 41,7 18 33 245 12 25 155 140 18 60
26 13.8 46,9 28 34 4% 20 26 36 16 23 43
27 7.9 52.8 7 11 16 3 q 15 a a il
28 14.6 48 -5 32 25 42 23 18 25 18 '3 26
79 13.4 72.2 26 40 208 19 32 17 15 8 160
30 6.3 57:1 43 57 19& 33 45 181 25 35 83
31 10,2 8.7 13 16 4 9 11 q o o a
32 15.4 6.7 o 36 is 0 21 26 ! 21 22 1
33 15.4 80.4 36 45 84 27 36 8 21 28 51
34 21.7 63,13 a2 124 1726 66 180 1144 51 64 165
35 s 3T ] & [¢] q 4 4] 4] a 0
& 268.0Q 5.0 128 123 21 1048 9% £9 gl 30 24
EBatimated Actusl Squarad Estimated Actual Sguarad Estimatad Actual quared
lou. _fL -
BLim =T [ 1059%.00 3157.71 763,78 #0430 2316.64 R22.66 541 .82 §92.12
Count T, 50 36.00 36,00 16,00 18,00 36,00 36,00 3600 16,00
Average 87.71 64, 35 27.586
Root 9,37 " S 4 .
RMS (%) ST —T [——gse |
Aggregats e 0]
IDiffecance (%1 i -5.20 | 253,04 [ T
Table ET. Root mean squared srror and aggregate diffarance tests for canyon live cak using volume aguations

daveloped at BMDIF

{PLllisbury and Pryor 1888).
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CANYON LIVE OAK

E-9

STANDARD VOLUME EQUATION STANDARD VOLUME EQUATION
Total Yolume (gubig feet) Wood Wolume (cubic footl
Tree Dbh Total Ht Estimated Actual Squared Estimated Actuval Squared
L Humbexr ) {cu, fL.) fcu, ££) Diffsrence |
1 11.81 33.46 16 12 20 11 7 16
2 15.75 60.04 41 31 106 31 23 78
3 12.99 16.26 24 19 25 17 14 11
4 4.72 30.51 2 3 9 1 3 q
-] 5.9 25,08 3 4 1 2 2 0
6 .06 38.39 10 11 2" 7 7 a
7 187 32,15 7 B 1 4 J 3|
B 6.6% 3871 <3 = g 3 3 o]
9 10.63 43.96 15 12 10 10 8 4
10 16.93 44,85 41 49 56 3l le 31
11 6.69 35.43 9 3 0 | 3 0
12 17.72 48,23 47 55 68 36 44 70
s 12.20 35.43 18 24 a0 12 18 34
14 §.66 32,48 a 8 a 5 5] 0
15 14.96 41.67 0 24 7 22 19 7
16 19.69 56,43 64 87 3 51 50 a
17 12.20 44,95 20 17 10 14 12 4
13 23.62 65.2% 102 85 302 B4 67 301
19 13,39 35,43 22 20 3 15 15 a
20 6.69 30.18 5 ] o 3 3 0
1 7.09 37.07 6 3 o 4 4 a
22 3.45 37.73 11 i3 [ 7 10 6
23 11.02 38,39 15 LS o 10 3L 2
24 9.84 19.87 14 3 21 9 g 14
25 11.42 11,67 17 33 261 12 25 166
26 13.78 46,52 27 34 52 20 26 41
27 7.87 52.82 £ S 6 ] B 7
28 14.57 49.54 31 25 40 23 18 23
29 13.39 72.18 32 40 69 24 32 54
30 16.54 57.09 44 57 1586 34 45 1049
1 10.24 38.71 13 16 ki 9 11 &
32 15.35 67,91 11 36 £ 32 26 A0
33 15.35 80.38 435 43 a 36 36 ]
34 21.65 63.32 83 124 1623 6B 100 10539
35 7.48 37573 T & o] 4 4 ¢
3g 25,58 £4,98 128 123 q 105 29 31
Estimated Actual Squared Extimatad Actual Squared
{ ) fgu, £L.3 Diffezance {cu, ££.} fou, £, Difference |
Sum 1006.6 1059.0 2932.3 767.1 B04.3 21T
Count 36.0 36.0 36.0 36.0 36.0 36.0
Avarage El.5 SB.9
Root 0 i
FMS (%} = [ 21 %:
Aggregate ‘
Rifference (%} [ =494 | —4.82
Table E8.

Root mean squared error and aggregate difference tests for canyon live oak
using volume equetione developed at BMDSF (Pillsbury and Pryor 1989).



E-10

CANYON LIVE OAK

STANDARD VOLUME EQUATION STANDARD VOLUME EQUATICN

Taral Volume fcupig feat) Hoog Yolume (cuplc foot)
Trea Dbh Total Ht Estimated Actual Squared Estimated Actual Squared

Hupbax {inches) [faat) _fgu. f£)  feu, ££.) Diffszence (cu, ££.) {cu. ££.} Difference |
1 11.8 IG i9 12 57 14 " L
2 15.8 60.0 52 1 458 44 23 438
3 13.0 46.3 29 19 108 23 14 81
4 4.7 30.5 2 3 8 2 3 3
5 5:5 25, 3 4 0 2 2 0
6 9.1 38.4 12 11 1 9 ki 2
7 % 32.2 8 5 & 5 3 =
8 6.7 38.7 6 5 2 4 3 2
-y 10.6 44.0 18 12 40 14 8 27
10 16.9 45.0 51 49 & 42 36 27
11 6.7 35.4 6 L a 4 3 1
12 17.7 48.2 55 55 14 49 44 22
13 12l 35.4 22 24 4 16 1 4
14 B.7 32:5 10 g 4 T 3 2
15 15.0 41.7 37 28 B9 29 19 100
1 8.7 56.4 a2 67 224 70 50 403
i 12.2 45.0 25 17 58 19 14 47
18 23.6 65.3 134 85 2431 120 67 2816
19 13.4 35.4 26 20 a7 20 15 24
20 6.7 30.2 3 5 0 3 3 i
21 Tl 37.1 7 & 1 5 4 1
2% 8.5 37.7 13 13 0 9 10 0
23 11.0 38.4 18 15 11 = 11 8
24 9.8 49.9 16 9 57 13 6 LE:]
23 11.4 41.7 21 33 160 16 25 84
26 13.8 46.9 33 34 i 26 26 0
27 7.9 52.8 10 11 Q B g 1
28 14.6 49.5% 39 25 195 31 18 170
2% 13.4 Toue 41 40 a 34 32 5
30 16.5 -1 5l | 56 57 1] 47 45 &
31 10.2 38.7 P 16 "] 11 11 2
32 15.4 67.9 53 36 286 45 26 366
33 15.4 BO.4 39 45 194 51 36 232
34 21.7 63.3 109 124 228 96 100 21
35 7.5 37.7 8 & 2 ] 4 1
38 26.0 £5.0 185 123 1755 150 a9 2554
Estimataed Actual Squared Estimated Actual Squared
{cu, fX.)  (cu. ft.) Difference fcu, ££.) fou., ££.} Difference |

Sum 1270.1 1059.0 6437.6 i056.0 804.3 7555.1
Count 6.0 36.0 36.0 36.0 36.0 36.0
Average 178.8 209.9

Root 13,4 1
RMS (%) | 37,1 i Eé g

Aggregate
IDifLazence (%) I 19,93 3. 29
Table E9. Root mesan squared error and aggregate differenca tests for canyon live cak

using volume equations developed for Jtatewide use (Fillshury and Kirkley 1984).



Bisgigs MEn. Timmonst et lon

BLACK [RX

S1at& Varmewt

Local TVOL (tibic test) Local WVYOL  fcuric leel| Local BWBL fhmnlc feet)
T Dbh Total Ht Estimated Aotoal Bora rmd Estimated Actnal Squered Estimated Aot anl Aryues i wd.
| Number | (inchasl  (faet) | fou, ft.1  f(ou, ft.§  Diliscence | —icu, fE
1 1.9 b k-1 i 12 a7 15 ) f4 4] %] Q
2 15 .8 ] 42 kBl 119 30 23 28 28 18 106
i 13.8 16.3 27 1% 67 19 14 27 18 13 28
q L M. 5 3 = 6 2 4 ? 2 4] 4]
! 7.5 .6 q ] 0 2 2 5} 3 0 0
& Fal . 12 Ll 1 B K} ¥ f 0 4]
7 LS IR 9 3 o L] 3 L3} [ 0 Q
B 6. W 6 L | 1 4 5 1 4 4] 0
9 1G,.# 44,0 13 1 78 12 B 10 ] 0 4]
16 16,8 45,0 4% 4% 4] 36 36 Q 33 26 42
i1 6.7 35.4 L] 2 i 4 3 0] 4 4] a
iz 13S¥ 48.2 54 3= i 40 a4 16 i 27 88
13 A7) 35.4 R 29 a 16 i8 4 16 12 12
L4 8.7 i 1 S 11 7] 9 7 5 3 K 0 4]
1% 15.0 41,7 k| 2B 85 27 19 52 25 i3 131
I6 19,7 S6.4 6% 67 4 52 a6 3 47 37 83
I 7 i 45.0 21 L i 16 : 15 16 ) 67
18 i 65.3 104 85 383 80 67 174 70 50 427
19 134 35.4 29 20 T2 20 15 27 19 10 82
20 5.7 30.2 6 5 1 4 3 v} L] 0 0
2] Vil 37.1 7 & 1 4 4 1 5 0 0
22 9.5 7.1 13 13 4] 4 10 ¥ ] 4] Q
23 11.0 38.4 18 15 14 13 i § 5 12 7 28
24 9.8 19.9 14 9 29 10 6 16 10 4] 0
25 11.4 41.7 20 33 172 14 25 11k 13 18 ia
26 13.8 46.9 il 34 13 22 6 le 21 23 4
27 1.5 52.8 g ILs 6 § a B 6 0 a
28 14.6 49.5 a5 25 96 25 18 44 23 13 100
49 13.4 12,2 23 40 129 20 3z 130 1% 28 68
18 16.5 BV 1 47 o 4 107 34 45 111 31 6L} i
Kb | 10.2 6.7 168 16 ¢] LA 11 0 10 4] 1]
i 15.4 67.9 39 36 9 28 26& 3 26 22 L
33 15.4 BO.4 39 45 3z 28 36 53 26 28 4
kL EYa¥ §3.3 B& 124 1448 €5 100 1240 58 &9 34
35 1D b [} & 3 5 q 1 B 0 0
36 260 Aol 130 123 43 191 29 1 g8 30 il
Eatimated Actual Squazsil Estimated hetual Squared Estimated Actuml Squared
fou, ft.) { | fou. LR} (ou, ft.) Diffezence |
Sum 10482, 31 105%.00 3025.34 194,84 844, 30 2220.16 118,59 541.82 1358.65
Count 36,00 36,00 36,00 ie_00 36.00 Je_ (el 36.00 36,00 36,00
Avarage 84,04 61,4 A7 .94
Root d.l7 —l | T
RME (%) A T T s |
Aggragate = — ]
IDiffarance (4l [ | - [ =1_18 [ L 30
Tabla E10. Tast of realiability of volums squations for black cak at Hoggs Mountaln Demonstration State Forest (Pilllsbury and Pryor).
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BIACE OAK
Boggs Mtn, Demonstration State Forest
Standard TVOL (cublc feet) Standard WVOL {cublc feet)
Tres Dbh Total Bt Estimated Actual Squared Estimated Actual Squared
| thmber | (inches) [faat} fgu, ££)  fcu, fr.) Diffezence {gu, £t} fou, ££.) Differencs |
2 12.60 58,07 29 30 1 18 21 L
3 13.00 46.39 25 22 - 17 15 5
4 13.40 59.38 33 37 16 22 27 31
3 17.30 67.26 56 ST 2 42 41 2
3 9.10 36.74 11 33 500 & 24 30z
7 12.20 - A 26 22 14 17 i6 0
8 9.10 44,29 13 10 - T T4 Q
9 7.50 33.14 13 & i 4 4 Q
10 15.70 49,87 36 29 47 28 21 43
1 17.30 =T 5 44 48 22 35 36 1
12 14.60 41.67 27 26 2 21 ig 9
13 12.60 74,80 6 35 3 22 25 12
14 11.00 31.51 21 25 20 12 19 43
15 13.80 47.24 28 30 6 20 22 &
16 7.50 22.97 > 3 2 3 1 3
17 8.70 28.71 1 12 1 & 7 4 4
18 £.70 "o 5 5 0 X 3 0
19 9.80 60,37 20 20 4] 131 14 15
20 13.80 45,860 27 33 40 19 24 25
21 5.50 34.12 4 F | 6 2 4 €
22 11.40 38.71 7 13 13 11 9 =
&3 12.60 44.62 23 28 | 16 20 16
24 T.50 23.29 = ] 2 ¥ | 3 0
25 3.80 39.70 13 14 4] 8 1o 3
26 16.50 49.21 39 68 834 31 51 426
27 8.30 32.81 B 3 25 5 3 ben
28 15.00 59.38 39 43 15 28 33 23
29 2.80 39,70 13 10 9 a8 7 1
30 11.40 61.35 26 28 3 i 20 26
31 26.40 63.32 108 87 421 107 62 2039
32 15.40 42.98 31 21 85 24 13 112
is 18.90 67.58 65 42 39 52 29 523
24 32.30 87.93 204 187 268 211 146 4235
as 20,80 66.27 16 S8 338 64 44 417
36 5.50 27.56 4 Z 3 2 1 g
37 5,90 27.89 q 5 1 2 3 2
B 7.10 36.42 7 7 0 4 ] 1
39 19,30 66,93 67 15 68 54 58 13
40 23.20 80.38 108 168 3768 93 I31 1474
41 18.50 71.19 66 57 18 91 43 63
42 27.20 91.5%3 159 186 780 146 145 [+
43 15.00 16.77 50 49 0 33 38 25
44 B.30 44.95 1 7 15 & -] 1
43 9,40 48,56 15 16 0 8 s 7
46 14.20 43.96 27 40 155 20 22 T1
47 27,80 87.27 156 155 0 146 119 107
Eatimataed Actuxl Squared Estimated Actual Squared
focg, ft. b g, £t Riffscance (cu, f£.1 [
Sum. 1136.88 1107.08 3291.85 900.75 802.88 8347.21
Count 36.00 36.00 36.00 36.0¢C 37,00 36.00
Average 91,44 231.87
Root 3
RMS (%) [ EE EE [ é; 15
|Aggregate
\Riffazence (%} 2.69 I 12.19
Table E11. Test of reliahility of volume squations for hlack cak at Boggs Mountain Demonstration

State Torest (Pillsbury and Pryor).
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BIACK OCAX
California Statewlde
Standard TVOL (cublc feet) Standard WVOL (cuble feet)
Trea Dbh Total HEt Estimated Actual Squared Estimated Actual Squared
__Nugber |
1 3.8 48,7 15 23 57 10 17 45
2 1256 58.1 33 30 i1 24 21 10
3 13.0 46.8 29 22 54 21 15 40
4 13.4 59.4 k1] 37 2 28 27 0
5 17.3 67.3 70 57 165 54 41 147
6 9.1 36.7 12 33 462 8 24 248
7 Y25 Z 55.8 30 22 58 21 16 25
8 .1 44. 3 14 10 14 ] 3 7
g 2.5 33.1 7 ] 1 =] 4 ¢
10 15.7 49,9 45 29 246 33 21 15
11 17.3 St 56 48 55 42 36 35
12 14.6 41.7 a3 26 60 25 1B 47
13 12.6 74.8 41 35 §2 29 25 7
14 11.0 51.5 23 25 5 186 i3 g
15 13.8 47,2 33 30 9 24 22 4
16 Tid 23.0 = 3 4 4 b 5
17 8.7 38,7 11 12 0 8 7 0
18 6.7 25.86 5 5 0 3 0
19 9.8 60.4 2 20 1 14 14 0
20 13.8 45.6 3z 33 1 24 24 b1
21 S 34.1 4 7 7 3 4 3
22 11.4 38.7 19 13 38 14 9 23
23 12.6 44.6 27 28 b1 19 20 V]
24 1.5 23.3 5 6 0 4 i ¢
25 9.8 3297 15 14 a 10 10 0
26 16.5 19.2 49 68 348 37 51 216
27 B.3 32.8 9 3 31 3 i 21
28 15.0 59.4 48 43 22 a5 3 [
29 9.8 39.7 15 10 19 10 7 4
30 11.4 6l.4 25 28 0 20 o ol
31 26.4 63.3 154 87 4462 123 62 3751
32 15.4 43.0 38 21 301 28 13 221
33 18.9 67.86 84 42 1767 64 2% 1224
34 32.3 87.9 303 187 13344 248 146 10559
35 20.9 66.3 101 58 1877 18 44 1145
36 ~ TS 27.6 3 2 2 2 1 ik
37 5.9 272 4 s 2 3 3 1
38 Tal 36.4 7 7 2] 5 5 ]
39 19.3 B&.9 a7 75 137 66 58 15
40 23.2 80.4 146 169 537 114 131 294
41 18.5 71.2 a4 57 731 64 43 433
42 22 91.5 223 186 1355 178 145 1075
43 15.0 76.8 59 49 102 43 38 30
44 8.3 45.0 12 s 1 8 3 8
45 9.4 4B. 6 lé 16 0 el 11 0
46 14,2 44.0 a3 40 42 24 29 19
47 27.5 B7.3 223 155 4316 127 119 3289
Estimated Actual Squared Estimated Actual Squared
{cu, ££.3 { | (cu. £ty (cu. f£.y Difference |
Sum 1461.6 1129.6 23469.1 1105.0 819.9 17972.6
Count 370 37.0 3r.0 37.0 38.0 7.0
Averags 634.3 485.7
Root gg f
M8 (%) 1 | ég g
Aggregate
{%) [ 29,39 34,77
Table Blz,

Test of rellability of volwne equations for hlack oak in California (Pillsbury and Kirkley}.



FPACIFIC MADRONE

Boggs Mbn. Dhimocmetretdon State Forest
Lone 1 WOl (cusbo fes Lagal WVOL jcuple famil Local EUE] fcubkic feet)
Tras Dbh Total Ht Eatimated Actual Squared Ratimataed Actual Squared Extimated Actusl Beuared
l_m.x.__umhu_(msj___[ﬁn_ﬁA_L:th‘l_m{nan H fou, ££.1) jcu, ft.} Diftfsrence
1 33,3 240 12 68 i6 7 83 0 0 a
2 60.0 40 31 BO 34 23 124 26 18 1Q
3 46,1 15 19 a2 21 14 48 iy ] i3 s
4 0% Fi B 9 2 3 i} 0 a 4]
|5 PELE 1 4 o 2 2 o] il ¢ 0
] 3g. 4 11 Hr 0 a v 2 i} g 0
] 13,1 f ] 8 6 B k3 i} 4] 0
B 38,7 B - d 4 3 1 1] 4} 0
9 44,0 18 12 15 12 8 16 o 4] 0
14 6 45.0 47 43 a a1 36 17 32 26 27
1 6.7 35.4 5 5 a q 3 0 0 Q 0
12 gy 48.2 52 o 9 45 44 2 36 27 ]
13 1l 35,4 22 24 2 18 18 4] i3 12 X
14 8.7 32:8 10 B 4 7 5 L 4] 0 o
= 15.0 41 .7 35 28 53 30 19 104 23 13 85
16 19.7 56.4 67 L 0 59 50 Bé 48 37 108
17 L2s1 45.0 22 17 20 18 12 28 13 [} 31
18 §3-0 63. 103 B5 347 94 67 738 18 30 821
19 11:4 §854 27 20 45 22 15 51 17 10 a2
e[ 67 30.2 g 2 0 4 3 0 a 0 0
21 Tl 37.1 6 6 0 4 4 1 a o] o
) 9.5 37.7 12 13 B 9 10 ] 4] 0 [0}
23 11.9 3B.4 17 1¥ § 14 il 9 10 ? 8
29 9.8 49.9 13 9 16 149 6 21 a 4] o
25 p S 41.7 19 ii 214 15 25 986 11 18 46
26 13.8 46,9 29 34 29 24 26 4 18 23 20
27 7.9 52.8 a i 12 3 B T 0 0 a
28 14.6 49,5 i3 25 63 28 18 a7 RE 13 58
29 13.4 72.2 27 10 173 22 32 89 b} 26 117
30 l16.5 51 45 57 152 ia 15 40 30 is 24
al 10.2 38.7 14 16 2 11 i1 a 0 6] a
15 U89 6.9 i 6 L1 32 26 34 24 24 4
13 15.4 BO.4 iz 45 58 3z 36 17 24 28 16
14 al.? .5 | a4 104 1564 76 100 611 62 64 3
5 1.5 17.7 7 6 1 5 4 1 a v} 0
38 M T 0.l 130 L2k 43 LI% 1 432 102 3C 4 i |
Eatimatad Actusl Squared Ertimatad Actusl Squaraed Estimntad Actual Squarad
£ L feu, £E.0  dou ft.} Difference |
Jum 1043, 1 L0699 3037.4 892.8 804.3 21632 §19.1 54l1.8 16924,7
Count 36.0 36.0 36.0 36.0 36.9 36,0 36.0 36.0 36.0
Average B4.4 76.8 #?: 1
Root
mas_(4) = e 7 e — v
Aggregate
Dlifferancea (%) = b S [ 11.00 [ 14.28
Table R13. Test of raliahility of volume aquations for Pacliflc madrons at Bogga Mountain Demonstration State Forest (Pillsbury and Pryor).
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FACIFIC MADRONE
Boggs Mtn, Demonstration State Forest

E-15

Standard TVOL {(cublc feer)

Standard WVOL (cubic feef)

Tree Dbh Total Bt Estimatad Actual Squared Batimated Actual Squarad
| Huzbarz {inches) (feat) | (cu, f£.)  f(cu, ft.) Differxence | (cu, f£.)  (cu. ££.) Difference |
1 2.80 40,68 i2 23 104 i0 17 55
2 12,860 38.07 27 30 7 23 21 =
3 13.00 46.59 24 22 3 18 15 13
4 13,40 59,38 31 37 30 26 27 1
5 17.30 67.26 56 57 2 49 41 g0
6 9.10 36.74 10 33 554 7 24 269
T 12,20 3= e 25 22 5 21 18 L
a8 9.10 44_.29 12 10 2 9 7 5
9 7.50 33.14 6 6 0 g 4 0
10 15,70 49.87 36 29 41 30 21 76
11 17,30 51.18 44 48 20 37 36 L
3 14.60 41.67 27 26 T 21 18 14
13 12.60 74,80 34 35 o 30 25 21
14 11.00 21 .%1 19 25 37 15 1% i
15 13,80 47 .24 27 30 12 22 22 0
16 7.50 22.97 4 3 1 u 1 "
B li7 8.70 38,71 9 12 5 3 7 g
18 6.70 25.59 4 5 2 3 3 a
19 9.80 60.37 18 20 5 1o 14 0
20 13.80 45,80 25 33 53 21 24 11
21 5.50 34.12 4 7 il 3 4 &
22 11.40 3811 16 13 ] 12 9 13
23 12.60 44,62 21 8 38 X7 20 -]
24 7.50 23,29 5 6 2 3 J &
25 9.80 39.70 12 1 4 3 10 0
26 16.50 49321 39 68 841 32 Sl 360
27 8.30 3.8 7 3 16 6 1, 16
28 15.00 59.38 38 43 21 33 33 [+
29 9.80 358.70 12 10 3 g 7 4
30 11.40 61.35 24 28 20 20 20 0
31 26.40 63.32 117 87 834 106 62 1249
32 15.40 42.98 30 “ 86 23 13 124
33 18.50 67.58 66 42 587 59 25 15
34 32.30 87,93 229 187 1753 222 146 5848
35 20.30 66,27 79 58 453 10 44 703
36 5.30 27.56 3 2 X 2 1 1
37 5.90 27.89 3 5 3 2 3 L
g 7.10 36,42 & ? 1 =) = 0
33 19,20 66.93 63 e 45 61 58 12
40 23.20 890.38 114 169 3048 106 131 640
41 18.50 71.19 67 57 95 &0 43 2%0
42 27.20 LTS3 172 iBE6 185 166 145 409
43 15.00 76.77 48 49 1 43 38 26
44 8.30 4495 i 7 6 8 s T
45 9,40 4B.56 13 16 B 11 L5t 0
46 14,20 43.96 26 40 176 21 22 =i
47 27,60 B.p et 1710 155 220 162 118 1821
Estimated Actual Squared Estimated Actual Squared
[cu, £, {
Sum 1135.56 1129.6 5632.7 1004.5 81%.9 10528.6
Count 37.0 3749 37.0 370 38.0 37.0
Avarage 152.2 284.6
Root 1 1
RME (%) | 5§:§ I ;5 4
Aggregate
{%) 230 | T
Table Bl4.

Test of reliability of volume equations for Pacific madrene at Boggs Mountain Demonstration
State Forsst (Pillabury and Pryor).
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PACIFIC MADRONE
California Statewide
Standard TVOL (cublic feet} Standard WVOL {cublc feet)
Trea Dhi Total Bt Estimated Actual Squared Retimataed Actual Squared
| Nuzbex {inches) (feot) fon, ££.0  (cu, ££.3 Difference | f(cu. ££.3  (cu, ££.) Difference
1 3.8 40.7 i3 23 a7 10 17 44
2 12.6 58.1 29 30 1 25 21 17
3 13.0 46,6 26 22 15 21 15 kl:]
4 13.4 59.4 33 a7 10 29 27 2
5 2.3 67.3 61 57 15 54 41 179
& 3.1 36.7 10 i3 522 8 24 248
7 YZa2 55.8 26 22 15 22 16 34
a8 s 44.2 12 10 5 10 ' 5
9 T:5 33,1 7 [ a 5 4 0
10 1857 49.9 39 29 103 i3 21 137
11 17.3 51.2 49 48 ] 41 36 23
12 14,6 41,7 29 26 14 24 is 35
13 12.6 74.8 36 35 2 iz 25 45
14 11.0 51.5 20 25 24 L7 19 3
1S 13,8 47.2 29 30 1 24 22 2
16 T 23,0 5 3 2 3 1 4
1 a.7 a7 10 12 3 2 7 0
18 .7 25.6 4 ] 4 3 = G
1 5.8 60,4 18 20 2 16 14 1
20 13.8 45.6 28 i3 22 23 24 2
21 5.5 34,1 4 7 10 3 4 3
22 11.4 38.7 17 13 15 13 9 20
23 12.6 44.6 23 28 18 19 20 4]
24 7.5 23.3 5 6 i 3 3 o
23 9.8 39,7 13 14 ¥ 10 0 o
28 16,5 49.2 43 &8 809 36 51 246
27 8.3 32,8 8 3 20 ] 1 1
28 15.0 59,4 42 43 2 k1 33 10
23 9.8 39,7 13 10 7 12 T g
30 11.4 61.4 25 8 10 21 4] 1
3l 26.4 6.3 134 87 2198 118 62 3129
3z 15.4 43.0 34 21 163 27 13 187
33 18,9 67.6 73 42 578 65 29 1280
34 32.3 87.9 262 187 5552 248 146 9994
35 20,9 66.3 88 SB 822 77 44 iz
36 5.5 27.8 3 2 1 2 1 1
37 5.3 27,9 4 5 3 3 3 1
] Te'l 36.4 ] 7 0 - 5 4]
39 19.3 66.9 76 75 4] &7 58 BS
40 23.2 80.4 127 169 1799 116 131 232
41 18.5 71,2 73 57 263 63 43 S04
42 .2 91.5 193 186 45 182 145 1311
43 15.0 716.8 52 49 6 46 38 71
44 8.3 45.0 10 7 8 8 5 10
45 9.4 48.6 14 16 2 11 11 g
46 14.2 44.0 29 40 110 24 29 25
47 276 22,0 131 155 1303 178 119 3452
Estimated Ackual Squared Estimated Actual Squared
{oy, £t.) {cu, f£.) Differsnce !
Sum 1277.54 1129.53 11354.05 1101.68 B19.91 16850.03
Count 37.00 37.00 37.0C 37.00 38.00 37.00
Avarage 306.87 455.41
Root: 17:5
EM3 (%) 2 | ‘:é ié
Aggregate
Diffarence (%} [ 131,10 | 34,27

Table E15. Test of reliability of volume equations for Pscific madrone in California {(Pillsbury and Rirkley



